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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to a silver halide color photographic light-sensitive material that is enhanced in 
fastness of cyan dye image. 

[0002] The present invention relates to a silver halide color photographic light-sensitive material that is enhanced in 
color reproduction and fastness (stability) of dye image formed, through the use of a pyrrolotriazole cyan coupler and 
a specific vinyl compound in combination. The present invention also relates to a silver halide color photographic light- 
to sensitive material increased in processing stability. 

[0003] Further, the present invention relates to a silver halide color photographic light-sensitive material, and more 
particularly to a silver halide color photographic light-sensitive material that has a nondiff usion cyan dye-forming coupler 
built in a silver halide emulsion layer, and that, when processed with a color developer containing a color-developing 
agent, forms a color image excellent in color reproduction and dye image fastness. The present invention also relates 
'5 to a method for forming an image using the photographic material. 

[0004] Further, the present invention relates to a silver halide color photographic light-sensitive material, and more 
particularly to a silver halide color photographic light-sensitive material excellent in color forming properly, color repro- 
duction, and rapid processability, which color photographic light-sensitive materia) is increased in fastness of a formed 
dye image. 

BACKGROUND OF THE INVENTION 

[0005] In silver halide color photographic light-sensitive materials, it is well known that, with an exposed silver halide 
serving as an oxidizer, an oxidized aromatic primary amine-series color-developing agent and a coupler are reacted 
-5 to produce a dye, such as indophenol. indoaniline. indamine, azomethine, phenoxazine, and phenazine, to form an 
image. In this photographic system, the subtractive color process is used, wherein a color image is formed by yellow, 
magenta, and cyan dyes. 

[0006] In order to form a cyan dye image out of these, conventionally, use is made of phenol- or naphthol-series 
couplers Since the dyes formed from these couplers have, however, undesirable absorption in the region from yellow 

30 to magenta, they have a problem of making the color reproduction deteriorated, which is earnestly desired to be solved 
[0007] Particularly in recent years, the demand for so-called digital photographs has been increasing, wherein image 
information has been subjected to image processing by digitizing it, and it has then been exposed onto a silver halide 
color photographic light-sensitive material based on the information. In such a case, a silver halide color photographic 
light-sensitive material is desired wherein, particularly, dyes that will be formed are free from the above undesirable 

os absorption and have a wide color reproduction range. 

[0008] As a means for solving this problem, heterocyclic compounds described, for example, in US-A-4 728 598, 
US-A-4 873 183, and European patent application laid-open No. 0249453 A2 are proposed. These couplers, however, 
have such fatal defects as that the coupling activity is low and the fastness of the dye is poor. 

[0009] As couplers that overcome these problems, pyrrolotriazole couplers described in US-A-5 256 526 and Euro- 
pe pean patent No. 0545300 are proposed. Although these couplers are excellent in hue of a formed dye and coupling 
activity, it is found that further improvement is required, because the color photographic light-sensitive material in which 
these couplers are used is not satisfactory in fastness of the formed dye image, and in particular fastness to light of 
the formed dye image is inferior to an image formed with a conventional phenol-series coupler. 
[0010] Further, when the color-forming property and fastness to light of dye image are to be improved, sometimes 
•ts there arises a problem of so-called cyan stain; that is, cyan color formation occurs in non-image areas. 

[0011] As a means for improving fastness to light of the above pyrrolotriazole couplers, a method in which they are 
used in combination with phenol-series couplers is proposed in JP-A-9-288337 ("JP-A" means unexamined published 
Japanese patent application). However, not only do phenol-series couplers damage color reproduction as mentioned 
above, they also have the problem (referred to as so-called blix discoloration (blix fading)) that the color forming property 
so is lowered by their change to leuco dyes (reduction and decoloring of part of the dyes) when bleach-fixing is carried 
out. Although JP-A-9-1 71 240 describes that blix discoloration of cyan dyes is improved by means of a certain polymer, 
the conventional technique still cannot secure excellent color reproduction and satisfactory dye image fastness without 
deteriorating the processability; for example, without causing the blix discoloration. 

SS SUMMRY OF THG INVENTION 

[0012] Therefore, an object of the present invention is to provide a silver halide color photographic light-sensitive 
material enhanced in fastness of cyan dye image, through the use of a specific vinyl compound Another object of the 
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present invention is to provide a silver halide color photographic light-sensitive material that is excellent in color repro- 
duction and fastness of formed dye image, by using a py rrolotriazole cyan coupler and the said specific vinyl compound 
in combination. Still another object of the present invention is to provide a silver halide color photographic light-sensitive 
material improved in processing stability. mo . r . , 

r0013l A further object ol the present invention is to provide a silver halide color photographic hght-sens.t.ve material 
that forms a cyan dye image excellent in dye image fastness for a wide wavelength range from ultraviolet light to visible 
light. A still further object of the present invention is to provide a method for forming an image by using the photographic 

ran 4i enS A furthTrTbfect of the present invention is to provide a silver halide color photographic light-sensitive material 
excellent in color reproduction and fastness to light of dye image by using a py rrolotriazole cyan coupler in combination 
with a specific compound. A still further object of the present invention is to provide a silver halide color photographic 
lioht-sensitive material that causes no cyan stain in non-image areas when processed. 

[001 5] Other and further objects, features, and advantages of the invention will appear more fully from the following 
description. 

DETAILED DESCRIPTION OF THE INVENTION 

[0016] The inventors of the present invention, having intensively investigated in various ways, have found that the 
above objects are attained by providing: 

(1) A silver halide color photographic light-sensitive material, which comprises a compound represented by the 
following lormula (I): 



40 



R a R u O R M 1S 

/ \ / II i \ 

i u -c-Hc-o-c-c = c< Rl6 ) 3 _ n (I) 

(R 17 )n 



wherein in formula (I). R 11 represents a hydrogen atom, an alkyl group having 1 to 30 carbon atoms, an 
alkenyl group having 2 to 30 carbon atoms, or an aryl group; R«. R«. R". Ris pie, and R". which are the same 
or different, each independently represent a hydrogen atom or an alkyl group having 1 to 30 carbon atoms, and n 

(2)°A silver halide color photographic light-sensitive material, which comprises a cyan coupler represented by the 
following lormula (II) and a compound represented by the following formula (I): 



45 • a 1 b 

Z =Z 



R l R 2 R* R" O R" 

K N f- / \ / " ' ^-R \ 

/Ft ™ RU -?-f-c-o-c-c = c< Rl6 ) 3 . n (I) 

X^N NH (R i7 ) n 



wherein in formula (II), Z» and Z» each represent -C(R 3 )= or -N=, provided that one of Z» and Z» is -N= and 
so the other is -C(R 3 )= R 1 and R* each represent an electron-attracting group whose Hammet substrtuent constant 

o value is 0.20 or more, with the sum of the o p values of R 1 and R 2 being 0.65 or more; R 3 represents a hydrogen 
atom or a substituent, x represents a hydrogen atom, or a group capable of being split-off in the coupl.ng react-on 
with the oxidized product of an aromatic primary amine color<ieveloping agent; the group -Ri. R*. R 3 , or X may be 
a divalent group, to form a dimer or higher polymer, or to bond to a polymer chain to form a homopolymer or a 

55 copolymer; and _ , 

in formula (I) R 11 represents a hydrogen atom, an alkyl group having 1 to 30 carbon atoms, an alkenyl group 
having 2 to 30 carbon atoms, or an aryl group; R«. R^ 3 . R 14 . R 15 . R 16 . and R". which are the same or different, 
each independently represent a hydrogen atom or an alkyl group having 1 to 30 carbon atoms, and n is 0 or 1 ; 
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(3) The silver halide color photographic light-sensitive material as stated in the above (2), wherein the cyan-coupler- 
containing layer further contains a cyan coupler represented by the following formula (C) and a polymer latex 
represented by the following formula (L): 

5 



OH 



formula (C) 

10 




15 wherein, in formula (C), Y 11 represents -NHCO- or -CONH-; R 31 represents an aliphatic group, an aryl group, 

a heterocyclic group, or a substituted or unsubstituted ammo group; X 11 represents a hydrogen atom, a halogen 
atom, an alkoxy group, or an acylamino group: R 32 represents an alkyl group or an acylamino group; or X 11 and 
R 32 together represent a group of nonmetallic atoms to form a 5- to 7-membered ring, and Z 11 represents a hy- 
drogen atom or a group capable of being split -off in the coupling reaction with the oxidized product of a developing 

20 agent; 



formula (L) 



30 




wherein, in formula (L), RP 1 represents a hydrogen atom or a methyl group, RP 2 represents an alkyl group 
having 1 to 8 carbon atoms or a cycloalkyl group, D represents a repeating unit derived from an ethylenically 
unsaturated monomer; x, y, and z each represent the weight percent of the particular component with x = 25 to 
60, y = 75 to 40, and z = 0 to 30, and x + Y + z = 100; and the degree of neutralization of -COOM in which M 
represents a hydrogen atom or a cation is 0 to 50%. 

In this specification, the alkyl group, the alkenyl group, and the aryl group represented by any of the above 
R 11 to R 17 include both substituted and unsubstituted ones. 

(4) A silver halide color photographic light-sensitive material having at least one silver halide emulsion layer on a 
base, wherein the emulsjon layer contains at least one cyan dye-forming coupler represented by the following 
formula (1 ), at least one compound represented by formula (I), and at least one compound represented by formula 
(B): 



formula ( 1 ) 

so 



55 
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wherein in formula (1 ). R 41 and R« each represent an electron-attracting group whose Hammet substituent 
constant o p value is 0.20 or more, with the sum of the o p values of R« and R« being 0.65 or more; R« represents 
a substituent; X" represents a hydrogen atom, or a group capable of being split-off .n the coupling reaction with 
the oxidized product of an aromatic primary amine color-developing agent; and Y 41 represents a hydrogen atom 
or a substituent; 



25 



formula ( I ) 
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30 wherein, in formula (I). R» represents a hydrogen atom, an alkyl group having 1 to 30 carbon atoms, an 

alkenyl group having 2 to 30 carbon atoms, or an aryl group; R". R« R". r« ris. and R", w h, C h are the same 
or different, each independently represent a hydrogen atom or an alkyl group having 1 to 30 carbon atoms, and n 
is 0 or 1 ; and 



35 



formula (B) 



40 



45 



OH 




Y 51_ R 51 



so 



ss 



wherein in formula (B). R S1 represents an aliphatic group, an aromatic group, a heterocyclic group, or an 
amino group, R« represents an alkyl group or an acylamino group; represents a hydrogen atom, a halogen 
atom, a' aliphatic group, an a.koxy group, or an acylamino group; Y« represents -NHCO- or -CONH-; ^ repre- 
sents a hydrogen atom, or a group capable of being split-off upon coupling reaction w.th the oxidized product of 
a developing agent, and XS1 and may bond together to form a 5- to 7-membered ring; 

(5) A method for forming an image, comprising carrying out scanning exposure of a silver halide color photographic 
light-sensitive material having at least one silver halide emulsion layer on a base by a light beam modulated based 
on an image information, and subjecting the silver halide color photographic light-sensitive materia, to development, 
to form a color image, wherein the silver halide color photographic light-sensitive matenal is the silver hal.de color 
photographic light-sensitive material as stated in the above (4); 
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(6) A silver halide color photographic light-sensitive material having on a base at least one yellow color-forming 
light-sensitive silver halide emulsion layer, at least one magenta color-forming light-sensitive silver halide emulsion 
layer, at least one cyan color-forming light-sensitive silver halide emulsion layer, and at least one non-light-sensitive 
non-color forming hydrophilic colloid layer, wherein at least one of the cyan color-forming light-sensitive silver 
halide emulsion layers contains 

i) at least one cyan dye-forming coupler selected from compounds represented by the following formula (II), 

ii) at least one compound represented by the following formula (I), and 

iii) at least one compound represented by the following formula (3): 



formula (II) 



N NH 



wherein, in formula (II), Z a and Z b each represent -C(R 3 )= or -N=, provided that one of Z a and Z b is -N= 
and the other is -C(R 3 )~; R 1 and R 2 each represent an electron -attracting group whose Hammet substituent 
constant a p value is 0.20 or more, with the sum of the o p values of R 1 and R 2 being 0.65 or more; R 3 represents 
25 a hydrogen atom or a substituent; x represents a hydrogen atom, or a group capable of being split-off in the 

coupling reaction with the oxidized product of an aromatic primary amine color-developing agent; the group 
R 1 , R 2 , R 3 , or X may be a divalent group, to form a dimer or higher polymer, or to bond to a polymer chain to 
form a homopolymer or a copolymer; 

30 

formula( I ) 

R* O R w lS 

35 / \ ' 11 1 \ 

R u - c -e-c - o - c - c = c< Rlfi ) 3 _ n 

CR 1? )n 

40 wherein, in formula (I), R 11 represents a hydrogen atom, an alky I group having 1 to 30 carbon atoms, 

an alkenyl group having 2 to 30 carbon atoms, or an aryl group; R 12 , R 13 , R 14 , R 15 , R 16 , and R 17 , which are 
the same or different, each independently represent a hydrogen atom or an alkyl group having 1 to 30 carbon 
atoms, and n is 0 or 1 ; and 



formula (3 ) 



^ Ra3 



55 wherein, in formula (3), L represents a single bond or an arylene group; R a1 , R a2 , and R a3: which are 

the same or different, each represent an alkyl group, an alkenyl group, an aryl group, or a heterocyclic group; 
when L represents a single bond, R a1 may further represent a radical (•); R a3 may further represent a hydrogen 
atom; R a1 and L, R a2 and L, R a3 and L, R a1 and R a2 , R a1 and R a3 , and R^ and R a3 each may bond together 
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to form a 5- to 7-membered ring; and 

(7) The silver halide color photographic light-sensitive material as stated in the above (6), which further contains, 
in one or both of at least one layer of the cyan color-forming light-sensitive silver halide emulsion layer and the 
5 non-color-forming hydrophilic colloid layer, at least one compound represented by the following formula (4): 

f ormula( 4 ) 

R a 1 
' \ T>a 3 



20 wherein, in formula (4), R a1 and R a2 each independently represent a hydrogen atom, an alkyl group, or an 

aryl group; R a3 and R a4 each represent a hydrogen atom, an alkyl group, or an aryl group, and R* 5 represents an 
aryl group,' with the proviso that the total number of the carbon atoms of R a1 , R* 2 , R a3 , R 2 * 4 , and R a5 is more than 1 3. 

[0017] Herein, in the present specification and claims, a group on a compound includes both a group having a sub- 
25 stituent thereon and a group having no substituent (i.e. an unsubstituted group), unless otherwise specified. 

[001 8] The silver halide color photographic light-sensitive material in the above (1 ) of the present invention is excellent 
in fastness of dye image, through the inclusion of a vinyl compound represented by formula (I). This silver halide color 
photographic light-sensitive material can take each of the following embodiments. 

[0019] The color photographic light-sensitive material of (1) can improve color reproduction, in addition to fastness 
30 of dye image, by including, as a cyan coupler, a pyrrolotriazole cyan coupler represented by formula (II). 

[0020] The color photographic light-sensitive material of (1) can further improve processing stability, in addition to 
the improvement of fastness of dye image, by including, as a cyan coupler, a phenol-series cyan coupler represented 
by formula (C), and a polymer latex represented by formula (L). 

[0021] The color photographic light-sensitive material of (1) can improve fastness of dye image, to a light for a wide 
35 wavelength range from ultraviolet light to visible light, by including, as a cyan coupler, a pyrrolotriazole cyan coupler 
represented by formula (1) and a phenol-series cyan coupler represented by formula (B). 

[0022] The color photographic light-sensitive material of (1 ) has fastness to light of dye image, color reproduction, 
and high color-forming property, by including, as a cyan coupler, a pyrrolotriazole cyan coupler represented by formula 
(II), and a compound represented by formula (3). 
40 [0023] The color photographic light-sensitive material of (1 ) can further suppress cyan stain, by including a phenidone 
compound represented by formula (4). 
[0024] Now, the present invention is described in detail. 

[0025] First, the Hammett substituent constant op value used in the present specification is described below. The 
Hammett rule is an empirical rule suggested by L.P. Hammett in 1935 in order to deal quantitatively with the influence 

45 of substituents on reactions or equilibria of benzene derivatives, and nowadays its validity is widely accepted. The 
substituent constants determined by the Hammett rule include ap values and om values, many of which can be found 
in general books and are described in detail for example, edited by J.A. Dean in "Lange's Handbook of Chemistry," 
12th edition, 1979 (McGraw-Hill), in "Kagaku no Ryoiki" Zokan, No. 122, pages 96 to 103, 1979 (Nanko<Jo), and in 
Chemical Reviews, Vol. 91 , pages 165 to 195. 1 991 . In the present invention, substituents are in some cases stipulated 

50 or explained by the Hammett substituent constant ap values (hereinbelow, also referred to as, simply, op values), but 
the present invention should, of course, not be construed as being limited to the substituents whose values are known 
and described in literature in the above books; rather the present invention includes substituents whose Hammett 
substituent constant values are not known in the literature but will fall within the above range when measured in ac- 
cordance with the Hammett rule. The compound represented by formula (II) for use in the present invention is not a 

55 benzene derivative, but, as a scale for indicating the electron effect of the substituent, the op value is used irrespective 
of the substitution position. In the present invention, hereinafter, the ap value is used in this sense. Further, "lipophilic" 
referred to in the present invention means that the solubility in water at room temperature is 10% or less. 
[0026] "Aliphatic" in this specification may be one that is straight-chain, or branched-chain, and may be saturated or 
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unsaturated, and further it may include cyclic ones and, for example, represents alkyi, alkenyl, alkynyl. cycloalkyl, or 
cycloalkenyl, which may be further substituted. Further, "aromatic" represents aryl, which may be further substituted; 
and "heterocyclic" means a ring having a hetero atom(s) in the ring, including an aromatic heterocyclic group, which 
may be further substituted. In this specification, the above substituents, and the substituents that may be possessed 

5 by these aliphatic, aromatic, and heterocyclic, may be groups that can substitute unless otherwise specified, and ex- 
amples of these substituents include an aliphatic group, an aromatic group, a heterocyclic group, an acyl group, an 
acyloxy group, an acylamino group, an aliphatic oxy group, an aromatic oxy group, a heterocyclic oxy group, an aliphatic 
oxycarbonyl group, an aromatic oxycarbonyl group, a heterocyclic oxycarbonyl group, an aliphatic carbamoyl group, 
an aromatic carbamoyl group, an aliphatic sulfonyl group, an aromatic sulfonyl group, an aliphatic sulfamoyl group, an 

10 aromatic sulfamoyl group, an aliphatic sutfonamido group, an aromatic sulfonamido group, an aliphatic amino group, 
an aromatic amino group, an aliphatic sulfinyl group, an aromatic sulfinyl group, an aliphatic thio group, an aromatic 
thio group, a mercapto group, a hydroxy! group, a cyano group, a nitro group, a hydroxyamino group, a halogen atom, 
and the like. 

[0027] The compound represented by formula (I) is described now. 

15 [0028] In formula (I), R 11 represents a hydrogen atom, a substituted or unsubstituted alkyl group having 1 to 30 
carbon atoms (e.g., methyl, ethyl, n-propyl, n-butyl, n-octyl, isopropyl, n-eicosyl, 2-hydroxylethyl, 2-methoxy ethyl, and 
3-(n-octyloxy)-propyl), a substituted or unsubstituted alkenyl group having 2 to 30 carbon atoms (e.g. , vinyl, allyl, prenyl, 
geranyl, geranylgeranyl, and 2-methoxycarbonylvinyl), or a substituted or unsubstituted aryl group (preferably having 
6 to 30 carbon atoms and more preferably having 6 to 10 carbon atoms, e.g., phenyl, tolyl, naphthyl, and p-octyloxy- 

20 phenyl). 

[0029] When R 11 represents an alkyl group, preferably it is an unsubstituted alkyl group having 1 to 1 0 carbon atoms, 
and most preferably an unsubstituted alkyl group having 1 to 3 carbon atoms. 

[0030] When R 11 represents an alkenyl group, preferably it is an unsubstituted alkenyl group having 2 to 10 carbon 
atoms, and more preferably an unsubstituted alkenyl group having 2 to 4 carbon atoms. 
25 [0031] When R 11 represents an aryl group, preferably it is an unsubstituted aryl group having 6 to 10 carbon atoms, 
with a phenyl group being most preferred. 

[0032] Among the hydrogen atom : the alkyl group, the alkenyl group, and the aryl group, the alkyl group is preferable. 
[0033] R 12 , R 13 , R 14 , R 15 , R 16 , and R 17 , which are the same or different, each independently represent a hydrogen 
atom, or a substituted or unsubstituted alkyl group having 1 to 30 carbon atoms. Specific examples of the alkyl group 
30 include those described for R 11 . 

[0034] Preferably R 12 , R 13 , R 14 , R 15 and R 16 each represent a hydrogen atom, or an unsubstituted alkyl group having 
1 to 3 carbon atoms, and more preferably a hydrogen atom. Preferably both of R 12 and R 13 represent a hydrogen atom. 
[0035] Preferably R 14 represents a hydrogen atom or a methyl group. 

[0036] Preferably R 17 represents a hydrogen atom or an unsubstituted alkyl group having 1 to 3 carbon atoms. 
35 [0037] n is 0 or 1. Preferably n is 0. The compound of formula (I) may form a polymer by bonding two or more 
molecules of the compound at R 11 . 

[0038] In formula (I), when the groups represented by R 11 , R 12 , R 13 , R 14 , R 15 , and R 16 have a substituent, the sub- 
stituent is not particularly limited and includes generally known atoms and groups. Specific examples of the substituent 
include a halogen atom, an alkyl group, an alkoxy group, an aryl group, an aryloxy group, a sulfonamido group, a 
■to sulfamoyl group, a carbonamido group, a carbamoyl group, an acyl group, and an acyloxy group. 
[0039] Specific examples of the compound represented by formula (I) are shown below. 
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[0040] " These compounds can be easily synthesfeed, for example, by the following methods, and they are also on 
the market, and therefore they can be easily obtained. 
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[0041] R 11 , R 12 , R 13 , R 17 , and n in the intermediate A have the same meanings as those defined in formula (I). This 
is a simple trihydric or dihydric alcohol, and it is readily available. 

[0042] R 14 , R 15 , and R 16 in the intermediate B have the same meanings as those defined in formula (I). X represents 
oo a hydroxyl group, a halogen alom (preferably a chlorine atom), or an activated oxygen atom (a so-called split-off group). 
[0043] When X in the intermediate B is a halogen atom, like a chlorine atom, it is reacted with the intermediate A in 
the presence of a deoxidizer (an inorganic or organic base). Alternatively, it is reacted without using any deoxidizer, 
while the produced hydrogen chloride is removed to the outside of the system. 

[0044] When X is a hydroxyl group, an acid catalyst is added to the reaction system, and the intermediate A and the 
25 intermediate B arc reacted with each other, while the produced water is removed to outside of the system. 

[0045] As the acid catalyst, an inorganic acid, such as hydrochloric acid and sulfuric acid, or an organic acid, such 
as p-toluenesulfonic acid, can be used. 

[0046] The case wherein X is an activated oxygen atom is now described. 

[0047] A condensing agent is added to the intermediate A, wherein X is a hydroxyl group and the oxygen atom is 
30 activated in the reaction system, to allow the intermediate A to react with the intermediate B As the condensing agent, 
an acid halide, dicyclohexylcarbodiimide, or the like can be used: 

[0048] On the other hand, A-1 and A-2 can be purchased as reagents commercially numbered T 0912 and T 0949, 
respectively, that are produced by Tokyo Kasei Kogyo Co., Ltd. 

[0049] Heretnbelow the cyan coupler (cyan dye-forming coupler) represented by formula (II) used in the present 
os invention is described in detail. Z a and Z b each represent -C(R 3 )= or -N=, provided that one of Z a and Z b is -N= and 
the other is -C(R 3 )=. 

[0050] R 3 represents a hydrogen atom or a substituent, and as the substituent, can be mentioned a halogen atom, 
an alkyl group, an aryl group, a heterocyclic group, a cyano group, a hydroxyl group, a nitro group, a carboxyl group, 
a sutfo group, an amino group, an alkoxy group, an aryloxy group, an acylamino group, an alkylamino group, an anilino 
-to group, a ureido group, a sulfamoylamino group, an alkylthio group, an arylthio group, an alkoxycarbonylamino group, 
a sulfonamido group, a carbamoyl group, a sulfamoyl group, a sulfonyl group, an alkoxycarbonyl group, a heterocyclic 
oxy group, an azo group, an acyloxy group, a carbamoyloxy group, a silyloxy group, an aryloxycarbonylamino group, 
an imido group, a heterocyclic thio group, a sulfinyl group, a phosphonyl group, an aryloxycarbonyl group, an acyl 
group, and the like, each of which may further be substituted by the substituent(s) shown by way of example in R 3 . 
-ts [0051] More specifically, R 3 represents a hydrogen atom, a halogen atom (e.g., a chlorine atom and a bromine atom), 
an alkyl group (e.g., a straight-chain or branched-chain alkyl group, an aralkyl group, an alkenyl group, an alkynyl 
group, a cycloalkyl group, and a cycloalkenyl group, each having 1 to 32 carbon atoms, and specifically, for example, 
methyl, ethyl, propyl, isopropyl, t-butyl, tridecyl, 2-methanesullonylelhyl, 3-(3-pentadecylphenoxy)propyl, 3-{4-{2-[4- 
(4-hydroxyphenylsulfonyl)phenoxy]dodecaneamido}phenyl}propyl, 2-ethoxytridecyl, trifluoromethyl, cyclopentyl, and 
so 3-(2,4-di-t-amylphenoxy)propyl), an aryl group (e.g., phenyl, 4-t-butylphenyl, 2,4-di-t-amylphenyl, and 4-tetradecanea- 
midophenyl), a heterocyclic group (e.g., imidazolyl, pyrazolyl, triazolyl, 2-furyl, 2-thienyl, 2-pyrimidinyl, and 2-benzo- 
thiazolyl), a cyano group, a hydroxyl group, a nitro group, a carboxyl group, an amino group, an alkoxy group (e.g., 
mcthoxy, cthoxy, 2-rncthoxyethoxy, 2-dodecylethoxy, and 2-methanesulfonylethoxy), an aryloxy group (e.g., pherioxy, 
2-methylphenoxy. 4-t-butylphenoxy, 3-nitrophenoxy, 3-tbutyloxycarbamoylphenoxy, and 3-methoxycarbamoyl), an 
55 acylamino group (e.g., acetamido, benzamido, tetradecanamido : 2-(2,4-di-t-amylphenoxy)butanamido, 4-(3t-butyl- 
4-hydroxyphenoxy)butanamido, and 2-{4-(4-hydroxyphenylsulfonyl)phenoxy}decanamido), an alkylamino group (e.g., 
methylamino, butylamino, dodecylamino, diethylamino, and methylbutylamino), an anilino group (e.g., phenylamino, 
2-chloroanilino, 2-chloro-5-tetradecanaminoanilino, 2-chloro-5-dodecyloxycarbonylanilino, N-acetylanilino, and 
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2-chloro-5-(2-(3-t-butyl-4-hydroxyphenoxy)dodecanamido}anilino), a ureido group (e.g.. phenylureido, methy lure ido, 
and N N-dibutylureido), a sulfamoylamino group (e.g.. N.N-dipropylsulfamoylamino and N-methyl-N-decylsulfa- 
moylamino) an alkylthio group (e.g.. methylthio. octylthio, tetradecylthio. 2-phenoxyethylthio. 3-phenoxypropylthio. 
and 3-(4-t-butylphenoxy)propylthio). an arylthio group (e.g.. phenylthio, 2-butoxy-5-t-octylphenylthio, 3-pentadecylphe- 
5 nylthio 2-carboxyphenylthio, and 4-tetradecanamidophenylthio), an alkoxycarbonylamino group (e.g.. methoxycarb- 
onylaminoandtetradecyloxycarbonylamino), a sulfonamido group (e.g., methanesulfonamido, hexadecanesulfonami- 
do benzenesulfonamido, p-toluenesulfonamido, octadecanesutfonamido, and 2-methoxy-5-t-butylbenzenesulfonami- 
do) a carbamoyl group (e.g.. N-ethylcarbamoyl, N,N-dibutylcarbamoyl, N-(2-dodecyloxyethyl)carbamoyl, N-methyl-N- 
dodecylcarbamoyl, and N-{3-(2.4-di-t-amylphenoxy)propyl}carbamoyl), a sulfamoyl group (e.g., N-ethylsulfamoyl, N, 
w N-dipropylsufamoyl, N-(2-dodecyloxyethyl)sulfamoyl, N-ethyl-N-dodecylsulfamoyl. and N,N-d.ethylsulfamoyl), a sulfo- 
nyl group (e g methanesulfonyl, octanesulfonyl, benzenesulfonyl. and toluenesulfonyl), an alkoxycarbonyl group (e. 
g methoxycarbonyl, butyloxycarbonyl. dodecyloxycarbonyl, and octadecyloxycarbonyl), a heterocyclic oxy group (e. 
g ' 1 -phenyltetrazole-5-oxy and 2-tetrahydropyranyloxy), an azo group (e.g., phenylazo, 4-methoxyphenylazo, 4-pivar- 
oylaminophenylazo, and 2-hydroxy-4-propanoylphenylazo), an acyloxy group (e.g., acetoxy), a carbamoyloxy group 
is (e g N-methylcarbamoyloxy and N-phenylcarbamoyloxy), a silyloxy group (e.g., trimethylsilyloxy and dibutylmethyl- 
silyloxy), an aryloxycarbonylamino group (e.g., phenoxycarbonylamino), an imido group (e.g., N-succinim.do, N- 
phthalimido and 3-octadecenylsuccinimido), a heterocyclic thio group (e.g., 2-benzothiazolylthio. 2,4-di-phenoxy- 
1 3 5-tirazole-6-thio, and 2-pyridylthio), a sulfinyl group (e.g., dodecanesulfinyl, 3-pentadecylphenylsulfmyl, and 3-phe- 
noxypropylsultinyl), a phosphonyl group (e.g., phenoxyphosphonyl, octyloxyphosphonyl. and phenylphosphonyl). an 
so aryloxycarbonyl group (e.g., phenoxycarbonyl), or an acyl group (e.g., acetyl, 3-phenylpropanoyl, benzoyl, and 4-do- 
decyloxybenzoyl). 

[0052] As R 3 , prelerably can be mentioned an alkyl group, an aryl group, a heterocyclic group, a cyano group, a n.tro 
group an acylamino group, an anilino group, a ureido group, a sullamoylamino group, an alkylthio group, an arylthio 
group an alkoxycarbonylamino group, a sulfonamido group, a carbamoyl group, a sulfamoyl group, a sulfonyl group, 
25 an alkoxycarbonyl group, a heterocyclic oxy group, an acyloxy group, a carbamoyloxy group, an aryloxycarbonylamino 
group, an imido group, a heterocyclic thib group, a sulfinyl group, a phosphonyl group, an aryloxycarbonyl group, and 
an acyl group. 

[0053] More preferably, an alkyl group or an aryl group, further preferably, in view of cohesiveness, an alkyl group 
or aryl group having at least one substituent, and furthermore preferably an alkyl group or aryl group having, as a 
30 substituent at leasl one alkyl group, alkoxy group, sulfonyl group, sulfamoyl group, carbamoyl group, acylam.do group 
or sulfonamido group, is mentioned. Particularly preferably, an alkyl group or aryl group having, as a substituent, at 
least one alkyl group, acylamido group, or sulfonamido group, is mentioned. In the case of an aryl group, if the aryl 
group has these substituents, more preferably the aryl group has the substituent at least in the ortho position or the 
para position. 

35 [0054] In the cyan coupler for use in the present invention, each of R 1 and R 2 is an electron-attracting group whose 
Hammet substituent constant op value is 0.20 or more, and the sum of the op values of R^ and R2 .s 0.65 or more, 
thereby forming color as a cyan image. The sum of the op values of R 1 and R 2 is preferably 0.70 or more, and the 
upper limit is in the order of 2.0. , . n „ n 

[0055] R 1 and R 2 each are an electron-attracting group whose Hammett substituent constant op value is 0.20 or 
40 more and preferably 0.30 or more, with the upper limit being 1 .0 or less. 

[0056] As a specific example of R 1 and R 2 that are electron-attracting groups whose op value is 0.20 or more, can 
be mentioned an acyl group, an acyloxy group, a carbamoyl group, an alkoxycarbonyl group, an aryloxycarbonyl group 
a cyano group a nitro group, a dialkylphosphono group, a diarylphosphono group, a diarylphosphinyl group, an alkyl- 
sultinyl an arylsultinyl group, an alkylsulfonyl group, an arylsulfonyl group, a sulfonyloxy group, an acylth.o group, a 
45 sulfamoyl group, a thiocyanate group, a thiocarbonyl group, a halogenated alkyl group, a halogenated alkoxy group 
a halogenated aryloxy group, a halogenated alkylamino group, a halogenated alkylthio group, an aryl group substituted 
by another electron-attracling group whose op value is 0.20 or more, a heterocyclic group, a halogen atom, an azo 
group, or a selenocyanale group. Out ol these substituents, the groups that can be further substituted may further have 
the substituent(s) as mentioned for R 3 . 
so [0057] In passing, in the present invention, the term "alkyl* of the group having an alkyl moiety in R 1 and R . means 
straight-chain or branched-chain alkyl, aralkyl, alkenyl, alkynyl. cycloalkyl, and cycloalkenyl, as defined for the alkyl 
group of R 3 . 

[0058] Accordingly, the alkoxycarbonyl group includes a straight- or branched-chain alkoxycarbonyl group, an ar- 
alkyloxycarbonyl group, an alkenyloxycarbonyl group, an alkynyloxycarbonyl group, a cycloalkyloxycarbonyl group, 
55 and a cycloalkenoxycarbonyl group. 

[0059] With respect to R 1 and R 2 , more specifically, the electron -attracting group whose op value is 0.20 or more 
represents an acyl group (e.g., acetyl, 3-phenylpropanoyl, benzoyl, and 4-dodecyloxy benzoyl), an acyloxy group (e. 
g acetoxy) a carbamoyl group (e.g., carbamoyl, N-ethylcarbamoyl, N-phenylcarbamoyl. N.N-dibutylcarbamoyl. N- 
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(2-dodecyloxyethyl)carbamoyl, N-(4-n-pentadecanamido)phenylcarbamoyl, N-methyl-N-dodecylcarbamoyl, and N-{3- 
(2,4-di-t-amylphenoxy)propyl}carbamoyl), an alkoxycarbonyl group (e.g., methoxycarbonyl, ethoxycarbonyl, isopropy- 
loxycarbonyl, tert-butyloxycarbonyl, isobutyloxycarbonyl, butyloxycarbonyl, dodecyloxycarbonyl, octadecyloxycarbo- 
nyl, cyclohexyloxycarbonyl, cyclohexenoxycarbonyl), an aryloxycarbonyl group (e.g., phenoxycarbonyl), a cyano 

5 group, a nitro group : a dialkylphosphono group (e.g., dimethylphosphono), a diarylphosphono group (e.g., diphenyl- 
phosphono), a diarylphosphinyl group (e.g., diphenylphosphinyl), an alkylsuifinyl group (e.g., 3-phenoxypropylsutfinyl), 
an arylsulfinyl group (e.g., 3-pentadecylphenylsulfinyl), an alkylsulfonyl group (e.g., methanesulfonyl and octanesulfo- 
nyl), an arylsulfonyl group (e.g., benzenesulfonyl and toluenesulfonyl), a sulfonyloxy group (e.g., methanesulfonyloxy 
and toluenesulfonyloxy), an acylthio group (e.g., acetylthioand benzoylthio), a sulfamoyl group (e.g., N-ethylsulfamoyl, 

io N,N-dipropylsulfamoyl, N-(2-dodecyloxyethyl)sulfamoyl, N-ethy!-N-dodecylsulfamoyl, and N,N-diethylsulfamoyl), a thi- 
ocyanate group, a thiocarbonyl group (e.g., methylthiocarbonyl and phenylthiocarbonyl), a halogenated alkyl group (e. 
g., trifluoromethane and heptafluoropropane), a halogenated alkoxy group (e.g., trifluoromethyloxy), a halogenated 
aryloxy group (e.g., pentafluorophenyloxy), a halogenated alkylamino group (e.g., N,N-di-(trifluoromethyl)amino), a 
halogenated alkylthio group (e.g., difluoromethylthio and 1 ,1,2,2-tetrafluoroethylthio), an aryl group substituted by an- 

'5 other electron-attracting group whose op value is 0.20 or more (e.g., 2,4-dinitrophenyl, 2.4,6-trichlorophenyl, and pen- 
tachlorophenyl), a heterocyclic group (e.g., 2-benzooxazolyl, 2-benzothiazolyl, 1 -phenyl-2-benzimidazolyl, 5-chloro- 
1 -tetrazolyl, and 1 -pyrrolyl), a halogen atom (e.g., a chlorine atom and a bromine atom), an azo group (e.g., phenylazo), 
or a selenocyanate group. Out of these substituents, the groups that can be further substituted may further have the 
substituent(s) as mentioned for R 3 . 

20 [0060] As preferable R 1 and R 2 , can be mentioned an acyl group, an acyloxy group, a carbamoyl group, an alkoxy- 
carbonyl group, an aryloxycarbonyl group, a cyano group, a nitro group, an alkylsuifinyl group, an arylsulfinyl group, 
an alkylsulfonyl group, an arylsulfonyl group, a sulfamoyl group, a halogenated alkyl group, a halogenated alkyloxy 
group, a halogenated alkylthio group, a halogenated aryloxy group, an aryl group substituted by two or more another 
electron-attracting groups whose op value is 0.20 or more, and a heterocyclic group; and more preferably an alkoxy- 

25 carbonyl group, a nitro group, a cyano group, an arylsulfonyl group, a carbamoyl group, and a halogenated alkyl group. 
Most preferably R 1 is a cyano group. Particularly preferably R 2 is an alkoxycarbonyl group, and most preferably a 
branched-chain alkoxycarbonyl group (particularly a cycloalkoxycarbonyl group). 

[0061] X represents a hydrogen atom or a group capable of being split-off upon coupling reaction with the oxidized 
product of an aromatic primary amine color-developing agent, and specifically examples of the group capable of being 
s 30 split-off include a halogen atom, an alkoxy group, an aryloxy group, an acyloxy group, an alkyl- or aryl-sulfonyloxy 
group, an acylamino group, an alkyl- or aryl-sulfonamido group, an alkoxycarbonyloxy group, an aryloxycarbonyloxy 
group, an alkylthio, arylthio, or heterocyclic thio group, a carbamoylamino group, a carbamoyloxy group, a heterocyclic 
carbonyloxy group, a 5- or 6-membered nitrogen-containing heterocyclic group, an imido group, an arylazo group, and 
the like, each of which may further be substituted by the group that is an allowable substituent of R 3 . 

35 [0062] More specifically, examples of X include a halogen atom (e.g. fluorine atom, chlorine atom, and bromine 
atom), an alkoxy group (e.g. ethoxy, dodecyloxy, methoxyethylcarbamoylmethoxy, carboxypropyloxy, methanesulfo- 
nylethoxy, and ethoxycarbonylmethoxy), an aryloxy group (e.g. 4-methylphenoxy, 4-chlorophenoxy, 4-methoxyphe- 
noxy, 4-carboxyphenoxy, 3-ethoxycarbonylphenoxy, 3-acetylaminophenoxy, and 2-carboxyphenoxy), an acyloxy group 
(e.g. acetoxy, tetradecanoyloxy, and benzoyloxy), an alkyl- or aryl-sulfonyloxy group (e.g. methansulfonyloxy, andtol- 

40 uenesulfonyloxy), an acylamino group (e.g. dichloroacetylamino and heptafluorobutyrylamino), an alkyl- or arylsulfon- 
amido group (e.g. methanesulfonylamino, trifuloromethanesulfonylamino, and p-toluenesufonylamino), an alkoxycar- 
bonyloxy group (e.g. ethoxycarbonyloxy and benzyloxycarbonyloxy), an aryloxycarbonyloxy group (e.g. phenoxycar- 
bonyloxy), an alkylthio, arylthio, or heterocyclic thio group (e.g. dodecylthio, 1 -carboxydodecylthio, phenylthio, 2-bu- 
toxy-5-t-octylphenylthio, tetrazolylthio), a carbamoylamino group (e.g. N-methylcarbamoylamino and N-phenylcar- 

45 bamoylamino), a carbamoyloxy group (e.g. N,N-diethylcarbamoyloxy, N-ethylcarbamoyloxy, N-ethyl-N-phenylcar- 
bamoyloxy), a heterocyclic carbonyloxy group (e.g. morpholinocarbony loxy and piperidinocarbonyloxy), a 5- or 6-mem- 
bered nitrogen-containing heterocyclic group (e.g. imidazolyl, pyrazolyl, triazolyl, tetrazolyl, 1,2-dihydro-2-oxo-1-pyri- 
dyl), an imido group (e.g. succinimido and hydantoinyl), and an aryl azo group (e.g. phenylazo and 
4-methoxyphenylazo). In addition to these, in some cases, X takes the form of a bis-type coupler that is obtained by 

50 condensing a four-equivalent coupler with aldehydes or ketones, as a split -off group bonded through a carbon atom. 
Fu rther, X may contain a photographically useful group, such as a development inhibitor and a development accelerator. 
[0063] Preferable X is a halogen atom, an alkoxy group, an aryloxy group, an alkyl- or aryl-thio group, an alkyloxy- 
carbonyloxy group, an aryloxycarbonyloxy group, a carbamoyloxy group, a heterocyclic carbonyloxy group, or a 5- of 
6-membered nitrogen-containing heterocyclic group bonded through the nitrogen atom to the coupling active site. More 

55 preferable X is a halogen atom, an alkyl- or aryl-thio group, an alkyloxycarbonyloxy group, an aryloxycarbonyloxy 
group, a carbamoyloxy group, or a heterocyclic carbonyloxy group, and particularly preferably a carbamoyloxy group 
or a heterocyclic carbonyloxy group. 

[0064] With respect to the cyan coupler represented by formula (II), the group represented by R 1 , R 2 , R 3 or X may 
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be a divalent group, to form a dimer or a higher polymer, or to bond to a polymer chain to form a homopolymer or a 
copolymer. The homopolymer or the copolymer formed by bonding to a polymer chain is typically a honopolymer or a 
copolymer of an addition polymer ethylenically unsaturated compound having a residue of a cyan coupler represented 
by formula (II). In this case, the polymer may contain one or more types of the cyan color-forming repeating units having 
the residue of the cyan coupler represented by formula (II), and the copolymer may be a copolymer containing one or 
more types of non-color-forming ethylenically monomers as a copolymer component. The cyan color-forming repeating 
unit having a residue of a cyan coupler represented by formula (II) is preferably represented by the following formula (P): 
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wherein R represents a hydrogen atom, an alkyl group having 1 to 4 carbon atoms, or a chlorine atom, A repre- 
sents -CONH-, -COO-, or a substituted or unsubstituted phenylene group, B represents a substituted or unsubstituted 

25 alkylcne group, phenylene group, or aralkylene group, L represents -CONH-, -NHCONH-, -NHCOO-, -NHCO-, 
-OCONH-, -NH-, -COO-, -OCO-, -CO-, -O-, -S-, -S0 2 -, -NHS0 2 - or -S0 2 NH-; a, b, and c each represent 0 or 1; and 
Q represents a cyan coupler residue formed by releasing a hydrogen atom from R 1 , R 2 , R 3 , or X of the compound 
represented by formula (II). As the polymer, a copolymer of a cyan-color-forming monomer represented by the coupler 
unit of formula (II) with a non-color-forming ethylenically monomer that does not couple with the oxidized product of 

30 an aromatic primary amine developing agent is preferable. 

[0065] As the non-color-forming ethylenically monomer that does not couple with the oxidized product of an aromatic 
primary amine developing agent, there, for example, are acrylic acid, a-chloroacrylic acid, and an a-alkyl acrylic acids 
(e.g., methacrylic acid and the like) and amides or esters derived from these acrylic acids (e.g., acrylamide, methacr- 
ylamide. n-butylacrylamide, t-butylacrylamide, diacetone acrylamide, methyl aery late, ethyl aery late, n -propyl aery late, 

35 n-butyl acrylate, t-butyl acrylate, iso-butyl acrylate, 2-ethylhexyl acrylate, n-octyl acrylate, lauryl acrylate, methyl meth- 
acrylate, ethyl methacrylate, n-butyl methacrylate, and p-hydroxymethacrylate), vinyl esters (e.g., vinyl acetate, vinyl 
propionate, and vinyl laurate), acrylonitrile, methacrylonitrile, aromatic vinyl compounds (e.g., styreneand its derivative, 
such as vinyltoluene, divinylbenzene, vinylacetophenone, and sulfostyrene), itaconic acid, citraconic acid, crotonic 
acid, vinylidene chloride, vinyl alkyl ethers (e.g., vinyl ethyl ether), maleates, N-vinyl-2-pyrrolidone, N-vinylpyridine, 

40 and 2- and 4-vinylpyridine. 

[0066] Particularly, acrylates, methacrylates, and maleates are preferable. The non^olor-forming ethylenically mon- 
omers used herein can be used in the form of a combination of two or more, for example, methyl acrylate and butyl 
acrylate, butyl acrylate and styrene, butyl methacrylate and methacrylic acid, methyl acrylate and diacetone acrylamide, 
and the like may be used. 

45 [0067] As is well known in the field of polymer couplers, the ethylenically unsaturated monomer to be copolymerized 
with the vinyl-series monomer corresponding to the above formula (II) can be chosen so that the physical properties 
and/or the chemical properties of the copolymer to be formed - for example, the solubility, the compatibility with the 
binder of photographic colloid compositions, such as gelatin; the flexibility, the heal stability, and the like - may be 
favorably influenced. 

so [0068] To incorporate the cyan coupler for use in the present invention into the silver halide light-sensitive material 
preferably into a red-sensitive silver halide emulsion layer, preferably the cyan coupler is made into a so-called incor- 
porated coupler, and to do so, preferably at least one group of R 1 , R 2 R 3 , and X is a so-called ballasting group (pref- 
erably having 10 or more carbon atoms in total), and more preferably the number of carbon atoms in total is 10 to 50. 
In particular, preferably R 3 has a ballasting group. 

55 [0069] The cyan coupler represented by formula (II) is more preferably a compound having a structure represented 
by the following formula (III): 
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wherein R 21 , R 22 , R 23 , R 24 , and R 25 , which are the same or different, each represent a hydrogen atom or a 
substituent. As the substituent, a substituted or unsubstituted aliphatic group or a substituted or unsubstituted aryl 

^5 group is preferable, and more preferable ones are described below. 

[0070] R 21 and R 22 preferably represent an aliphatic group, for example, a straight-chain, branched-chain or cyclic 
alkyl group, aralkyl group, alkenyl group, alkynyl group, or cycloalkenyl group, each having 1 to 36 carbon atoms, and 
specifically, for example, methyl, ethyl, propyl, isopropyl, t-butyl, t-amyl, t-octyl, tridecyl, cyclopentyl, or cyclohexyl. The 
aliphatic group has more preferably 1 to 12 carbon atoms. R 23 , R 24 . and R 25 represent a hydrogen atom or an aliphatic 

20 group. As the aliphatic group, those mentioned above (or R 21 and R 22 can be mentioned. Particularly preferably R 23 , 
R 24 , and R 25 are a hydrogen atom. 

[0071] Z represents a group ot non-metal atoms required to form a 5- to 8-membered ring, which ring may be sub- 
stituted and may be a saturated ring or have a unsaturated bond. As preterable non-metal atoms, a nitrogen atom, an 
oxygen atom, a sulfur atom, and a carbon atom can be mentioned, and a carbon atom is more preferable. 
25 [0072] As the ring formed by Z, for example, a cyclopentane ring, a cyclohexane ring, a cycloheptane ring, a cy- 
clooctane ring, a cyclohexene ring, a piperazine ring, an oxane ring, and a thiane ring can be mentioned. These rings 
may be substituted by such substituents as represented by R 3 described above. 

[0073] The ring formed by Z is preferably an optionally substituted cyclohexane ring, and particularly preferably a 
cyclohexane ring whose 4-position is substituted by an alkyl group having 1 to 24 carbon atoms (that may be substituted 

30 by such a substituent as represented by R 3 described above). 

[0074] R 3 in formula (III) has the same meaning as R 3 in formula (II), and it is particularly preferably an alkyl group 
or an aryl group, and more preferably a substituted aryl group. Concerning the number of carbon atoms, in the case 
of the alkyl group, preferably the alkyl group has 1 to 36 carbon atoms, and in the case of the aryl group, preferably 
the aryl group has 6 to 36 carbon atoms. 

35 [0075] Out of the aryl groups, one wherein the ortho position to the position where it is attached to the coupler mother 
nucleus is substituted by an alkoxy group is not preferable, because the fastness to light of the dye originated from the 
coupler is low. 

[0076] In this connection, the substituent of the aryl group is preferably a substituted or unsubstituted alkyl group, 
and inter alia an unsubstituted alkyl group is most preferable. Particularly, an unsubstituted alkyl group having 1 to 30 

40 carbon atoms is prelerable. 

[0077] X 2 represents a hydrogen atom or a substituent. The substituent is preferably a group that accelerates the 
release of the X 2 -C(=0)0- group at the time of the oxidation coupling reaction. Preferably X 2 is, out of them, a hete- 
rocyclic ring, a substituted or unsubstituted amino group, or an aryl group. As the heterocyclic ring, a 5- to 8-membered 
ring having a nitrogen atom(s), an oxygen atom(s), or a sulfur atom(s) and 1 to 36 carbon atoms is preferable. A 5- or 

45 6-membered ring bonded through a nitrogen atom is more preferable, with particular preference given to a 6-membered 
ring. These rings may form a condensed ring with a benzene ring or a heterocycle. As specific examples, imidazole, 
pyrazole, triazole, lactam compounds, piperidine, pyrrolidine, pyrrole, morpholine, pyrazolidine, thiazolidine, pyrazo- 
line, and the like can be mentioned, with preference given to morpholine and piperidine and particular preference to 
morpholine. 

50 [0078] As the substituent of the substituted amino group, an aliphatic group, an aryl group, or a heterocyclic group 
can be mentioned. As the aliphatic group, the substituents of R 3 mentioned above can be mentioned, which may further 
be substituted by a cyano group, an alkoxy group (e.g., methoxy), an alkoxycarbonyl group (e.g., ethoxycarbonyl), a 
chlorine atom, a hydroxyl group, a carboxyl group, or the like. As the substituted amino group., a di-sUbstitutcd amino 
group is preferred over a mono-substituted amino group. The substituent is preferably an alkyl group. 

55 [0079] As the aryl group, one having 6 to 36 carbon atoms is preferable, and a single ring is more preferable. As 
specific examples, phenyl, 4-t-butylphenyl, 2-methylphenyl, 2,4,6-trimethylphenyl, 2-methoxyphenyl, 4-methoxyphe- 
nyl, 2,6-dichlorophenyl, 2-chlorophenyl, 2,4-dichlorophenyl, and the like can be mentioned 

[0080] Preferably the cyan coupler represented by formula (Ml) used in the present invention has, in the molecule, 
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a group that makes it soluble in an oil (hereinbelow referred to as a solubilizing-in-oil group), so that the cyan coupler 
may be easily soluble in a high-boiling organic solvent, and that this cyan coupler itself and the dye formed by the 
oxidation coupling of this cyan coupler with a color-forming reducing agent (developing agent) are nondiffusible in 
hydrophilic colloid layers. 

5 [0081] For the coupler represented by formula (III), R 3 may contain a residue of a coupler represented by formula 
(III) to form a dimer or a higher polymer, or R 3 may contain a polymer chain to form a homopolymer or a copolymer. 
The homopolymer or the copolymer containing a polymer chain is typically a homopolymer or a copolymer of an addition 
copolymer ethylenically unsaturated compound having a residue ol a coupler represented by formula (III). In this case, 
with respect to the cyan color-forming repeating unit having a residue of a coupler represented by formula (III), one or 

10 more kinds of such cyan color-forming repeating units may be contained in the polymer. The copolymer may contain, 
as a copolymer component(s), one, or two or more non-color-forming ethylenically monomers that do not couple with 
the oxidation product of an aromatic primary amine developing agent, such as acrylates, methacrylates, and maleates. 
[0082] Hereinbelow, specific examples of the cyan coupler defined in the present invention are shown , but the present 
invention is not restricted to them. 
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[0083] The compound represented by formula (II) can be synthesized by the known method, for example, by methods 
described in JP-A-5-1 50423, JP-A-5-255333, JP-A-5-202004, JP-A-7-48376, and JP-A-9-1 89988. 
[0084] Specific synthetic examples of the compound represented by formula (II) are shown below. 

[Synthetic Example 1: Synthesis of Exemplified Compound (1)] 

[0085] Exemplified Compound (1 ) was synthesized according to the following route. 
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Compound(l) 



-Synthesis of Compound (b)- 

55 [0086] To a solution of 17 g (75 mmol) of 2,6-di-t-butyl-4-methylcyclohexanol in 200 ml of acetonitrile, was added 
10.6 ml (75 mmol) of tnfluoroacetic anhydride at 0 °C, dropwise, and then 15.6 g (60.4 mmol) of Compound (a) was 
added, slowly. After the reaction liquid was stirred at room temperature for 2 hours : 300 ml of water and 300 ml of ethyl 
acetate were added, to effect extraction. The organic layer was washed with an aqueous sodium bicarbonate solution. 
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water, and then brine. After the organic layer was dried over magnesium sulfate, the solvent was distilled off under 
reduced pressure, and recrystallization from acetonitrile was carried out, to obtain 19.6 g of Compound (b). 

-Synthesis of Compound (c)- 

5 

[0087] To a solution of 19.6 g of Compound (b) in 200 ml of ethyl acetate, was added 5 ml of pyridine, and then 
bromine was added thereto, dropwise, under cooling with water. After stirring for 1 hour, 300 ml of water and 300 ml 
of ethyl acetate were added, to carry out extraction. After the extraction, the ethyl acetate layer was dried over mag- 
nesium sulfate; then the solvent was distilled off, and recrystallization was carried out by adding acetonitrile to the 
io residue, to obtain 18.0 g of Compound (c). 

-Synthesis of Compound (e)- 

[0088] To a solution of 2.2 g of methyl cyanoacetate in 20 ml of dimethylacetamide, was added, slowly, 0.8 g of 
is sodium hydride at 0 °C : followed by stirring at room temperature for 30 min (Solution S). 

[0089] A solution of 10.0 g of Compound (c) dissolved in 50 ml of dimethylacetamide was added to (Solution S), 
slowly, dropwise, under cooling with ice. After stirring for 1 hour, a solution of 4 g of sodium hydroxide dissolved in 20 
ml of water and 20 ml of methanol were added to the reaction liquid, and the reaction temperature was kept at 50 °C, 
with stirring, for 1 hour. After the reaction, 200 ml of ethyl acetate was added, and hydrochloric acid was added, for 
20 neutralization. After washing with water, the ethyl acetate layer was dried over magnesium sulfate, and then the solvent 
was distilled off under reduced pressure, to obtain crude Compound (e). 

-Synthesis of Exemplified Compound (1)- 

25 [0090] 8.0 g of crude Compound (e) obtained above was dissolved in 40 ml of dimethylacetamide and 6 ml of pyridine, 
and then 4.3 g of morpholinocarbamoyl chloride was added, at 0 °C. After stirring for 2 hours at room temperature, the 
resultant mixture was poured into 200 ml of diluted aqueous hydrochloric acid, and extraction with 200 ml of ethyl 
acetate was carried out. The organic phase was washed with water and then dried over magnesium sulfate; the solvent 
was distilled off under reduced pressure, and hexane was added to the residue, to carry out crystallization, to obtain 

30 6.0 g of Exemplified Compound (1 ). The melting point of the thus-obtained Exemplified Compound (1) was 256 to 257 
°C. 

[Synthetic Example 2: Synthesis of Exemplified Compound (25)] 

35 [0091] In the synthesis of Compound (1), instead of morpholinocarbamoyl chloride, diallylcarbamoyl chloride, in an 
amount of 4.5 g, was added, and the resulting mixture was stirred at room temperature for 2 hours. After the reaction, 
the reaction mixture was poured into 200 ml of diluted aqueous hydrochloric acid : and extraction with 200 ml of ethyl 
acetate was carried out. After the organic phase was dried over magnesium sulfate, the solvent was distilled off under 
reduced pressure; then hexane was added to the residue, to carry out crystallization, to obtain the intended Exemplified 

40 Compound (25), in an amount of 5.5 g. The melting point of the thus-obtained Exemplified Compound (25) was 219 
to 220 °C. 

[0092] In the present invention, other compounds can be synthesized in the similar manner as the above. 
[0093] The amount to be added of the compound represented by formula (I) is preferably 1 to 300 mol %, more 
preferably 10 to 200 mol %, and most preferably 30 to 150 mol %, to the cyan coupler. 
■*5 [0094] Preferably, the compound represented by formula (I) is contained in the layer containing the cyan coupler 
represented by formula (II). 

[0095] In the present invention, the cyan dye-forming coupler represented by formula (1 ) (hereinafter referred to as 
the coupler represented by formula (1)) has excellent performance as a cyan coupler through the introduction of a 
strong electron-attracting group. 
50 [0096] In formula (I), R 41 and R 42 each are an electron-attracting group whose Hammett substituent constant op 
value is 0.20 or more, preferably 0.35 or more, and more preferably 0.6 or more, with the upper limit of the op value 
being in the order of 1 .0 or less. The sum of the oP values of R 41 and R 42 is 0.65 or more, and the upper limit is in the 
order of 1 .8. 

[0097] As a specific example of R 41 and R 42 that each are an electron -attracting group whose op value is 0.20 to 
55 about 1 .0, can be mentioned an acyl group, an acyloxy group, a carbamoyl group, an aliphatic oxycarbonyl group, an 
aryloxycarbonyl group, a cyano group, a nitro group, a dialkylphosphono group, a diarylphosphono group, a diaryl- 
phosphinyl group, an alkylsulfinyl, an arylsulfinyl group, an alkylsulfonyl group, an arylsulfonyl group, a sulfonyloxy 
group, an acylthio group, a sulfamoyl group, a thiocyanate group, a thiocarbonyl group, an alkyl group substituted by 
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at least 2 halogen atoms, an alkoxy group substituted by at least 2 halogen atoms, an aryloxy group substituted by at 
least 2 halogen atoms, an alkylamino group substituted by at least 2 halogen atoms, an alky Ithio -group substituted by 
at least 2 halogen atoms, an aryl group substituted by another electron-attracting group whose op value is 0.20 or 
more, a heterocyclic group, a chlorine atom, a bromine atom, an azo group, or a selenocyanate group. Out of these 

5 substituents, the groups that can be further substituted may further have the substituent(s) as mentioned below for R 43 . 
[0098] The o values of representative electron -attracting groups having a op value of 0.2 to 1 .0 represented by the 
above R 41 andR 42 areas follows: a bromine atom (0.23), a chlorine atom (0.23), a cyano group (0.66), a nitro group 
(0.78), a trifluoromethyl group (0.54), a tribromomethyl group (0.29), a trichloromethyl group (0.33), a carboxyl group 
(0 45), an acetyl group (0.50), a benzoyl group (0.43), an acetyloxy group (0.31), a trifluoromethanesulfonyl group 

10 (0.92)! a methanesulfonyl group (0.72), a benzenesulfonyl group (0.70), a methanesulfinyl group (0.49), a carbamoyl 
group (0.36), a methoxycarbonyl group (0.45), an ethoxycarbonyl group (0.45), a phenoxycarbonyl group (0.44), a 
pyrazolyl group (0.37), a methanesulfonyloxy group (0.36), a dimethoxyphosphoryl group (0.60), a sulfamoyl group 
(0.57), and so on. 

[0099] R 41 and R 42 in formula (1 ) preferably are an acyl group, an acyloxy group, a carbamoyl group, an alkoxycar- 
rs bonyl group, an aryloxycarbonyl group, a cyano group, a nitro group, an alkylsulfinyl group, an arylsulfinyl group, an 
alkylsulfonyl group, an arylsulfonyl group, a sulfamoyl group, a haiogenated alkyl group, a halogenated alkyloxy group, 
a halogenated alkylthio group, a halogenated aryloxy group, a halogenated aryl group, an aryl group substituted by 
two or more nitro groups, and a heterocyclic group. R 41 and R 42 in formula (1) are more preferably an acyl group, an 
alkoxycarbonyl group, an aryloxycarbonyl group, a nitro group, a cyano group, an arylsulfonyl group, a carbamoyl 
co group, and a halogenated alkyl group, further preferably a cyano group, an alkoxycarbonyl group, an aryloxycarbonyl 
group, and a halogenated alkyl group., and particularly preferably a cyano group, an alkoxycarbonyl group, and an 
aryloxycarbonyl group. 

[0100] As a combination of R 41 and R 42 in formula (1), preferably R 41 is a cyano group, while R 42 is a straight-chain, 
branched, or cyclic alkoxycarbonyl group, preferably a cyclic alkoxycarbonyl group. 

[0101] Particularly preferably R 42 in formula (1) is an aliphatic oxycarbonyl group represented by formula (2): formula 
(2) 
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40 wherein, in formula (2), R' 1 and R' 2 each represent an aliphatic group (e.g., a straight-chain or branched-chain 

alkyl group, aralkyl group, alkenyl group, alkynyl group, cycloalkyl group, or cycloalkenyl group, having 1 to 36 carbon 
atoms), and specifically represent, for example, methyl, ethyl, propyl, isopropyl, t-butyl, t-amyl, t-octyl, tndecyl, cy- 
clopentyl, and cyclohexyl. R' 1 and R' 2 each preferably represent an alkyl group (e.g., t-butyl) or a cyclohexyl group. 
R' 3 , R* 4 and R' 5 each represent a hydrogen atom or an aliphatic group. The aliphatic group includes those listed for 

45 R'i and R' 2 R' 3 , R' 4 , and R' 5 each preferably represent a hydrogen atom. 

[0102] In formula (2), Z 61 represents a group of non-metal atoms required to form a 5- to 8-membered ring, which 
ring may be a saturated ring or have a unsaturated bond. As preferable non-metal atoms, a nitrogen atom, an oxygen 
atom, a sulfur atom, and a carbon atom can be mentioned, and a carbon atom is more preferable. The ring formed by 
Z €1 may be substituted by a substituent, and as the substituent, those mentioned later as a substituent represented 

so by R 43 in formula (1 ) can be applied. 

[01 03] In formula (2), as the ring formed by Z 61 , for example, a cyclopentane ring, a cyclohexane ring, a cycloheptane 
ring, a cyclooctane ring, a cyclohexene ring, a piperazine ring, an oxane ring, and a thiane ring can be mentioned. Z 61 
may be substituted by such a substituent(s) as represented by R 43 in formula (1) described below. 
[0104] In formula (2), the ring formed by Z 61 is preferably an optionally substituted cyclohexane ring, and particularly 

55 preferably a cyclohexane ring whose 4-position is substituted by an alkyl group having 1 to 36 carbon atoms (that may 
be substituted by such a substituent as represented by R 43 ). 

[0105] In formula (1). R 43 represents a substituent, and as the substituent, can be mentioned a halogen atom (e.g., 
a fluorine atom, a chlorine atom, and a bromine atom); an aliphatic group (e.g., a straight -chain or branched-chain 
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alkyl group, aralkyl group, alkenyl group, alkynyl group, cycloalkyl group, and cyctoalkenyl group, each having 1 to 36 
carbon atoms, and specifically, tor example, methyl, ethyl, propyl, isopropyl, t-butyl, tridecyl, t-amyi, t-octyl, 2-meth- 
anesulfonylethyl, 3-(3-pentadecylphenoxy)propyl, 3-{4-{2-[4-(4-hydroxyphenylsultonyl)phenoxy]dodecanamido}phe- 
nyljpropyl, 2-ethoxytridecyl, trifluoromethyl, cyclopentyl, and 3-(2,4-di-t-amylphenoxypropyl); an aryl group (e.g., an 
s aryl group having 6 to 36 carbon atoms, 1or example, phenyl, 4-t-butylphenyl, 2,4-di-t-amylphenyl, 4-tetradecanami- 
dophenyl, and 2-methoxyphenyl); a heterocyclic group (e.g., a heterocyclic group having 1 to 36 carbon atoms, for 
example, 2-furyl, 2-thienyl, 2-pyrimidinyl, and 2-benzothiazolyl); a cyano group, a hydroxyl group, a nitro group, a 
carboxyl group, an amino group, an alkoxy group (e.g., a straight-chain, branched-chain or cyclic alkoxy group having 
1 to 36 carbon atoms, for example, methoxy, ethoxy, buthoxy 2-methoxyethoxy, 2-dodecyloxyethoxy, and 2-meth- 
10 anesulfonylethoxy); an aryloxy group (e.g., an aryloxy group having 6 to 36 carbon atoms, for example, phenoxy, 
2-methylphenoxy, 4-t-butylphenoxy, 3-nitrophenoxy, 3-t-butyloxycarbamoylphenoxy, and 3-methoxycarbamoylphe- 
noxy); an arylcarbonyloxy group (e.g., an arylcarbonyloxy group having 7 to 37 carbon atoms, tor example, phenylcar- 
bonyioxy); an acylamino group (e.g., an acylamino group having 2 to 36 carbon atoms, for example, acetamido, ben- 
zamido, tetradecanamido, 2-(2,4-di-t-amylphenoxy)butanamido, 4-(3-t-butyl-4-hydroxyphenoxy)butanamido, and 2- 
is {4-(4-hydroxyphenylsulfonyl)phenoxy}decanamido); an alkylamino group (e.g., an alkylamino group having 1 to 36 
carbon atoms, for example, methylamino, butylamino, dodecylamino, diethylamino, and methylbutylamino); an anilino 
group (e.g., an anilino group having 6 to 36 carbon atoms, for example, phenylamino, 2-chloroanilino, 2-chloro-5-tet- 
radecanaminoanilino, 2-chloro-5-dodecyloxycarbonylaniJino, N-acetylanilino, and 2-chloro-5-{2-(3-t-butyl-4-hydroxy- 
phenoxy)dodecanamido}anilino); a ureido group (e.g., a ureido group having 2 to 36 carbon atoms, for example, phe- 
20 nylureido, methylureido, and N,N-dibutylureido); a sulfamoylamino group (e.g., a sulfamoylamino group having 1 to 36 
carbton atoms, for example, N,N-dipropylsulfamoylamino and N-methyl-N-decylsulfamoylamino); an alkylthio group 
(e.g., an alkylthio group having 1 to 36 carbon atoms, for example, methylthio, octylthio, tetradecylthio, 2 -phenoxy ethyl - 
thio, 3-phenoxypropy!thio, and 3-(4-t-butylphenoxy)propylthio); an arylthio group (e.g., an arylthio group having 6 to 
36 carbon atoms, for example, phenylthio, 2-butoxy-5-t-octylphenylthio, 3-pentadecylphenylthio, 2-carboxyphenylthio, 
2S and 4-tetradecanamidophenylthio); an alkoxycarbonylamino group (e.g., an alkoxycarbonylamino group having 2 to 
36 carbon atoms, for example, methoxycarbonylamino and tetradecyloxycarbonylamino); a sulfonamido group (e.g., 
an alkyl- or aryl- sulfonamide group having 1 to 36 carbon atoms, for example, methanesulfonamido, butanesulfona- 
mido, octanesulfonamido, hexadecanesulfonamido, benzenesulfonamido, p-toluenesulfonamido, octadecanesulfona- 
mido, and 2-methoxy-5-t-butyibenzenesulfonamido); a carbamoyl group (e.g. , a carbamoyl group having 1 to 36 carbon 
30 atoms, for example, N-ethylcarbamoyl, N.N-dibutylcarbamoyl, N-(2-dodecyloxyethyl)carbamoyl, N-methyl-N-dodecyl- 
carbamoyl, and N-{3-(2,4-di-t-amylphenoxy)propyl}carbamoyl); a sulfamoyl group (e.g., a sulfamoyl group having 1 to 
36 carbon atoms, for example, N-ethylsulfamoyl, N,N-dipropylsufamoyl, N-(2-dodecyloxyethyl)sulfamoyl, N-ethyl-N- 
dodecylsulfamoyl, and N,N-diethylsulfamoyl); a sulfonyl group (e.g., an alkyl- or aryl-sulfonyl group having 1 to 36 
carbon atoms, for example, methanesulfonyl, octanesulfonyl, benzenesultonyl, andtoluenesulfonyl), an alkoxycarbonyl 
35 group (e.g., an alkoxycarbonyl group having 2 to 36 carbon atoms, for example, methoxycarbonyl, butyloxycarbonyl, 
dodecyloxycarbonyl, and octadecyloxycarbonyl); a heterocyclic oxy group (e.g., a heterocyclic oxy group having 1 to 
36 carbon atoms, for example, 1-phenyltetrazole-5-oxy and 2-tetrahydropyranyloxy), an azo group (e.g., phenylazo, 
4-methoxyphenylazo, 4-pivaroylamtnophenylazo, and 2-hydroxy-4-propanoylphenylazo); an acyloxy group (e.g., an 
acyloxy group having 2 to 36 carbon atoms, for example, acetoxy and heterocyclic acyloxy); a carbamoyloxy group 
40 (e.g., a carbamoyloxy group having 1 to 36 carbon atoms, for example, N-methylcarbamoyloxy andN-phenylcarbamoy- 
loxy); a silyloxy group (e.g., a silyloxy group having 3 to 36 carbon atoms, for example, trimethylsilyloxy and dibutyl- 
methylsilyloxy); an aryloxycarbonylamino group (e.g., an aryloxycarbonylamino group having 7 to 36 carbon atoms, 
for example, phenoxycarbonylamino); an imido group (e.g., an imido group having 4 to 36 carbon atoms, for example, 
N-succinimido, N-phthalimido, and 3-octadecenylsuccinimido); a heterocyclic thio group (e.g., a heterocyclic thio group 
having 1 to 36 carbon atoms, for example, 2-benzothiazolylthio, 2,4-di-phenoxy-1 ,3,5-tirazole-6-thio, and 2-pyridylthio); 
a sulfinyl group (e.g., a sulfinyl group having 1 to 36 carbon atoms, for example, dodecanesulfinyl, 3-pentadecylphe- 
nylsulfinyl, and 3-phenoxypropylsultinyl); an alkyloxycarbonyl, aryloxycarbonyl, or heterocyclic oxycarbonyl group (e. 
g., methoxycarbonyl, butoxycarbonyl, dodecyloxycarbonyl, octadecyloxycarbonyl, phenyloxycarbonyl, and 2-pentade- 
cyloxycarbonyl); an alkyloxycarbonylamino, aryloxycarbonylamino, or heterocyclic oxycarbonylamino group (e.g., 
50 methoxycarbonylamino, tetradecyloxycarbonylamino, phenoxycarbonylamino, and 2,4-di-tert-butylphenoxycarbo- 
nylamino); a sulfonamido group (e.g., methanesulfonamido, hexadecanesulfonamido, benzenesulfonamido, p-tolue- 
nesulfonamido, octadecanesulfonamido, and 2-methoxy-5-tert-butylbenzenesulfonamido); a carbamoyl group (e.g., 
N-ethylcarbamoyl, N,N-dibutylcarbamoyl, N-(2-dodecyloxyethyl)carbamoyl, N-methyl-N-dodecylcarbamoyl, and N-[3- 
(2,4-di-tert-amylphenoxy)propyl]carbamoyl); a sulfamoyl group (e.g., N-ethylsufamoyl, N,N-dipropylsulfamoyl, N- 
55 (2-dodecyloxyethyl)sulfamoyl, N-ethyl-N-dodecylsulfamoyl, and N,N-diethylsulfamoyl); a phosphonyl group (a phos- 
phonyl group having 1 to 36 carbon atoms, e.g., phenoxyphosphonyl, octyloxyphosphonyl, and phenylphosphonyl); a 
sulfamido group (e.g., dipropylsulfamoylamino); an imido group (e.g., N-succinimido, hydantoinyl, N-phthalimido. and 
3-octadecenylsuccinimido); an azolyl group (e.g., imidazolyl, pyrazoiyl, 3-chloro-pyrazol-1 -yl, and triazolyl), a hydroxyl 
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group, a cyano group, a carboxyl group, a nitro group, a sullo group, an unsubstituted amino group, etc. 
[0106] In formula (1), as R 43 , preferably can be mentioned an alkyl group, an aryl group, a heterocyclic group, a 
cyano group, a nitro group, an acylamino group, an arylamino group, a ureido group, a sulfamoylamino group, an 
aikylthio group, an arylthio group, an alkoxycarbonylamino group, a sulfonamido group, a carbamoyl group, a sulfamoyl 
5 group, a suit onyl group, an alkoxycarbonyl group, an aryoxycarbonyl group, a heterocyclic oxy group, an acyloxy group, 
a carbamoyloxy group, an aryloxycarbonylamino group, an imido group, a heterocyclic thio group, a sulfmyl group, a 
phosphonyl group, and azolyl group. 

[0107] In formula (1), R 43 is more preferably an alkyl group and an aryl group, and further preferably a substituted- 
aryl group. 

io [0108] In formula (1 ). X 41 represents a hydrogen atom, or a group capable ol being split-oft upon the reaction of the 
coupler represented by formula (1) with ihe oxidized product of an aromatic primary amine color-developing agent 
(hereinafter referred to as "the split-off group"). Examples of the split-off group include a halogen atom, an aryloxy 
group an alkylacyloxy, arylacyloxy, substituted-amino acyloxy, or heterocyclic acyloxy group, an alkylsulfonyloxy, ar- 
ylsulfonyloxy, or heterocyclic sullonyloxy group, a dialkylphosphonooxy or diarylphosphonooxy group, an alkoxycarb- 
is onyloxy group an aryloxycarbonyloxy group, a heterocyclic oxycarbonytoxy group, a carbamoyloxy group, an alkyl- 
sulfonyl, arylsulfonyl, or heterocyclic sullonyl group, an alkylsultinyl, arylsultinyl, or heterocyclic sulfmyl group, an 
aikylthio arylthio, or heterocyclic thio group, an imido group, an azo group, and a 5- or 6-membered nitrogen-containing 
heterocyclic group that bonds to the coupling site at the nitrogen atom. The alkyl moiety, aryl moiety, or heterocyclic 
moiety contained in these split-off groups may be substituted by a substituent(s) mentioned as R 3 . When there are two 
20 or more such substiluents, Ihey are the same or dilterenl. 

[0109] More specifically, examples of the split-off group include a fluorine atom, a chlorine atom, a bromine atom, 
an aryloxy group having 6 to 30 carbon atoms (e.g. 4-methylphenoxy, 4-chlorophenoxy. 4-methoxyphenoxy, 2-meth- 
oxyphenoxy, 4-ethoxycarbonylphenoxy, and 3-acetylaminophenoxy), an alkyl- or heterocyclic-acyloxy group havmg 2 
to 30 carbon atoms (e.g. acetoxy, tetradecanoyloxy, and morpholinocarbonyloxy), an alkyl-, aryl-, or heterocyclic-sul- 
25 fonyloxy group having 1 to 30 carbon atoms (e.g. methansulfonyloxy, and toluenesulfonyloxy), a dialkyl- or diaryl- 
phosphonoxy group having 1 to 30 carbon atoms (e.g. diethylphosphonoxy, and diphenylphosphonoxy), an alkoxycar- 
bonyloxy group having 2 to 30 carbon atoms (e.g. ethoxycarbonyloxy and (i)-butoxycarbonyloxy), an arylcarbonyloxy 
group having 6 to 40 carbon atoms (e.g. benzoyloxy, 2,6-dichlorobezoyloxy, and 4-octadecyloxybenzoyloxy), an ary- 
loxycarbonyloxy group having 6 to 40 carbon atoms (e.g. phenoxycarbonyloxy), a carbamoyloxy group having 1 to 30 
30 carbon atoms (e.g. diehylcarbamoyloxy, diallylcarbamoyloxy). an alkyl-, aryl-, or heterocyclic-sulfonyl group having 1 
to 30 carbon atoms (e.g. methanesulfonyloxy and toluenesulfonyloxy), an alkyl-. aryl- or heterocyclic sulfmyl group 
having 1 to 30 carbon atoms (e.g. phenylsulfinyl), an aikylthio, arylthio. or heterocyclic thio group having 1 to 30 carbon 
atoms (e g ethylthio, 2-butoxy-5-t-octylphenylthio. and tetrazolylthio). a heterocyclic oxy group (e.g. pyrimidinoxy. and 
triazinoxy), imidazolyl, pyrazolyl, triazolyl, 2-dihydro-2-oxo-1-pyridyl, phenylazo, and 4-methoxyphenylazo. The spin- 
as off group may contain a photographically useful group, such as a development inhibitor and a development accelerator. 
[0110] In formula (1 ), preferably X 41 is a hydrogen atom, a halogen atom, an aryloxy group, a heterocyclic acyloxy 
group dialkylphosphonoxy group, an arylcarbonyloxy group, an arylsulfonyloxy group, an alkoxycarbonyloxy group, 
or a carbamoyloxy group. More preferably X 41 is a hydrogen atom, a halogen atom, a heterocyclic-acyloxy group, an 
arylcarbonyloxy group, or a carbamoyloxy group, and particularly preferably a heterocyclic-acyloxy group, an arylcar- 
40 bonyloxy group, or a carbamoyloxy group. 

[0111] In formula (1 ), Y 41 represents a hydrogen atom or a substituent. The substituent is preferably a group capable 
of being split-off upon the coupling reaction of the coupler represented by formula (1) with the oxidized product of a 
developing agent, such as a group capable of being split-off under alkali conditions described, for example, in JP-A- 
61-228444, and a substituent capable of coupling splitoft upon the reaction with a developing agent, as described in 
45 jp-A-56-l 33734. Prelerably Y 41 represents a hydrogen atom. 

[0112] With respect to the coupler represented by formula (1), the group represented by R 41 , R 42 , R or X 41 may 
include a residue of the coupler represented by formula (1 ), to form a dimer or a higher polymer, or the group represented 
by R 4i r42_ R43 or x 4 i may include a polymer chain, to lorm a homopolymer or a copolymer. The homopolymer or 
copolymer including a polymer chain is typically a homopolymer or a copolymer (an addition polymer) of an ethylenically 
so unsaturated compound having a residue of a coupler represented by formula (1 ). In this case, the polymer may conta.n 
one or more types of the cyan color-forming repeating unit having the residue of the coupler represented by formula 

(1) , and the copolymer may be a copolymer containing one or more types of non-color-forming ethylenically monomer 
that does not couple with the oxidized product of an aromatic primary amine developing agent, such as acrylates; 
methacrylates, and maleates, as a copolymer component. 

ss [0113] Specific examples of the coupler represented by formula (1) include the above Exemplified Compounds (1), 

(2) , (4) to (6), (8), (9), (11) to (22), and (24) to (32), and the following Exemplified Compounds C-1 to C-26, but the 
present invention is not limited to them. 
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[0114] Hereinbelow, the compound represented by formula (B) is described in detail. 

[0115] In the present invention, the compound represented by lormula (B) is a phenol-series cyan coupler, and a 
carbostyryl-series cyan coupler that includes a 5- to 7-membered ring formed by bonding R 52 and X 51 is also preferable, 
and as the above condensed ring-type cyan coupler, an oxyindole-series cyan coupler and an imidazole-2-one-series 
cyan coupler are particularly preferable. 

[0116] In formula (B), R 51 represents a chain or cyclic aliphatic group preferably having 1 to 32 carbon atoms (e.g., 
methyl, butyl, pentadecyl, and cyclohexyl), an aromatic group (e.g., phenyl and naphthyl), a heterocyclic group (e.g., 
2-pyridyl, 3-pyridyl, 2-furanyl, and 2-oxazolyl), or an amino group. 

[0117] The group represented by R 51 is preferably substituted by a substituent(s). Examples of the substituent include 
an alkyl group, an aryl group, an alkyloxy or aryloxy group (e.g., methoxy, dodecyloxy, methoxyethoxy, phenyloxy, 



41 



BNSOOCID: <EP 0932079A1 J_> 



EP 0 932 079 A1 



2,4-di-tert-amylphenoxy, 3-tert-butyl-4-hydroxyphenyloxy, and naphthyloxy), a carboxyl group, an alkylcarbonyl oraryl- 
carbonyl group (e.g. ; acetyl, tetradecanoyl, and benzoyl), an alkyloxycarbonyl or aryloxycarbonyl group (e.g., methox- 
ycarbony!, benzyloxycarbonyl, and phenoxycarbonyl), an acyloxy group (e.g., acetyl, benzoyloxy, and phenylcarony- 
loxy), a sulfamoyl group (e.g., N-ethylsulfamoyl and N-octadecylsulfamoyl), a carbamoyl group (e.g., N-ethylcarbamoyl 
and N-methyl-dodecylcarbamoyl), a sulfonamido group (e.g., methanesultonamido and benzenesulfonamido), an 
acylamino group (e.g., acetylamino, benzamido, ethoxycarbonylamino, and phenylaminocarbonylamino), an imido 
group (e.g., succinimido and hydantoinyl), a sultonyl group (e.g., methanesulfonyl), a hydroxyl group, a cyano group, 
a nitro group, and a halogen atom. 

[0118] In formula (B), R 52 represents an alkyl group having 1 to 20 carbon atoms (e.g., methyl, ethyl, butyl, and 
pentadecyl) or an acylamino group (e.g., tetradecanoylamino, benzoylamino, and 2-(2,4-di-tert-amylphenoxy)butana- 
mido). 

[0119] In formula (B), X 51 represents a hydrogen atom, a halogen atom, an aliphatic group (e.g., methyl, propyl, and 
allyl), an alkoxy group (e.g., methoxy and butoxy), or an acylamino group (e.g., acetamido). 
[0120] In formula (B), Y 51 represents -NHCO- or -CONH-. 

[0121] In formula (B), Z 51 represents a hydrogen atom or a group capable of being split-off upon coupling reaction 
with the oxidized product of a developing agent (hereinafter referred to as "a split off group"). Examples of the split-off 
group include a halogen atom (e.g., a fluorine atom, a chlorine atom, and a bromine atom), an alkoxy group (e.g., 
ethoxy, dodecyloxy, methoxycarbamoylmethoxy, carboxypropyloxy, and methylsultonylethoxy) : an aryloxy group (e.g., 
4-chlorophenoxy, 4-methoxyphenoxy, and 4-carboxyphenoxy), an acyloxy group (e.g., acetoxy, tetradecanoyloxy, and 
benzoyloxy), a sulfonyloxy group (e.g., methanesulfonyloxy and toluenesulfonyloxy), an amido group (e.g., dichloro- 
acetylamino, heptabutyrylamino, methanesulfonylamino, and toluenesulfonylamino), an alkoxycarbonyloxy group (e. 
g., ethoxy carbonyloxy and benzyloxycarbonyloxy), an aryloxycarbonyloxy group (e.g., phenoxycarbonyloxy), an 
aliphatic or aromatic thio group (e.g., ethylthio, phenylthio, and tetrazolylthio), an imido group (e.g., succinimido and 
hydantoinyl), an N- heterocyclic group (e.g., 1-pyrazolyl and 1-benztriazolyl), and an aromatic azo group (e.g., phe- 
nylazo). These split-off groups may contain a photographically useful component, such as a development inhibitor and 
a development accelerator. 

[0122] In formula (B), R 52 and X 51 may bond together, to form a 5- to 7-membered ring. 

[0123] In formula (B), in view of hue and fading prevention, R 52 is preferably an alkyl group having 1 to 15 carbon 
atoms, and more preferably an alkyl group having 1 to 4 carbon atoms. X 51 is preferably a halogen atom Z 51 is pref- 
erably a hydrogen atom or a halogen atom, with particular preference given to a halogen atom. 
[01 24] Specific examples (B-1 to B-54) of the compound represented by formula (B) are shown below, but the present 
invention is not limited to these specific examples. 
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[0125] In the present invention, the compounds represented by formula (B) can be easily synthes.zed by the simHar 
method tor synthesizing, lor example, 2-acylamino-5-alkylphenol-series couplers, as described in US-A-2,369,929. 
US-A-2 801 171 US-A-2 772 162, US-A-2,895,826, and US-A-3,772,002; 2,5-diacylaminophenol-series couplers, as 
described in US-A-2,772.162, US-A-3,758,308. US-A-4, 126,396, US-A-4,334,011 , and US-A-4,327,173. West Ger- 
so many Patent Publication No. 3,329,729. and JP-A-59-1 66956; and 2-phenylureido-5-acylaminophenol-ser.es couplers, 
as described in US-A-3,446,622, US-A-4,333,999, US-A-4 ,451 .559, and US-A-4,427,767. 

[0126] In the present invention, the amount ol the coupler represented by formula (1 ) to be used is preferably 0.35 
to 0 80 mmol/m2, and mor e preferably 0.4 to 0.6 mmol/m*, in the case of a four-equivalent coupler, wherem the spin- 
off group is a hydrogen atom, and it is preferably 0.18 to 0.4 mmol/m*, and more preferably 0.20 to 0.35 mmol/rrv*, ,n 
55 the case of a two-equivalent coupler. 

[0127] In the present invention, the amount of the compound represented by formula (I) to be used is preferably 5 
to 400% more preferably 30 to 300%, and particularly preferably 50 to 200%, to the weight of the coupler represented 
by formula (1) If the amount to be used is too large, the hue becomes easily deteriorated, and since the oil-soluble 
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component increases, the film thickness of the light-sensitive material becomes thick, easily leading to such a problem 
as the deterioration of processability, unpreferably. 

[0128] In the present invention, the amount of the compound represented by formula (B) to be used is preferably 1 
to 160%, more preferably 2 to 80%, and particularly preferably 5 to 60%, to the weight of the coupler represented by 

5 formula (1 ). If the amount to be used is too large, the hue is inclined to be deteriorated. 

[0129] In the present invention, the weight ratio of the used amount of the compound represented by formula (B) to 
the compound represented by formula (I) is preferably from 1/10 to 2/1 , and more preferably from 3/10 to 1/1. 
[01 30] The light-sensitive material of the present invention is preferably improved in fastness to light by incorporating 
the cyan coupler represented by formula (C) therein. 

10 [01 31] Now, formula (C) is described in detail. Y 11 represents -NHCO- or -CONH-. R 31 represents an aliphatic group, 
an aryl group, a heterocyclic group, or a substituted or unsubstituted amino group. The aliphatic group is preferably a 
substituted or unsubstituted alkyl group, alkenyl group, cycbalkyl group, or cycloalkenyl group. The substituent that 
substitutes the aliphatic group includes those listed as examples of the substituent described for R 3 of formula (II). 
[0132] Preferably the aryl group is a substituted or unsubstituted aryl group having 6 to 20 carbon atoms. Specific 

ts examples of the substituent include those listed as examples of the substituent described for R 3 . Preferably the hete- 
rocyclic group is a substituted or unsubstituted heterocyclic group having 3 to 20 carbon atoms. Specific examples of 
the heterocyclic group includes those listed as examples of the substituent described for R 3 . 

[0133] Preferably, the amino group is a substituted or unsubstituted amino group having 3 to 20 carbon atoms. 
Specific examples are a dioctylamino group and a group having the following structure: 



[01 34] X 11 represents a hydrogen atom, a halogen atom, an alkoxy group, or an acylamino group. The halogen atom 
is preferably a chlorine atom or a bromine atom. The alkoxy group is preferably a substituted or unsubstituted alkoxy 
35 group having 1 to 30 carbon atoms. The acylamino group is preferably a substituted or unsubstituted acylamino group 
having 2 to 30 carbon atoms. Preferably X 11 is a chlorine atom or a hydrogen atom. 

[01 35] R 32 represents an alkyl group or an acylamino group, or X 11 and R 32 together represent a group of nonmetallic 
atoms to form a 5- to 7-membered ring. The alkyl group is preferably an unsubstituted alkyl group having 1 to 5 carbon 
atoms, with more preference given to a methyl group and an ethyl group. The acylamino group is preferably a substituted 
40 or unsubstituted acylamino group having 2 to 30 carbon atoms. 

[0136] Z 11 represents a hydrogen atom or a group capable of split-off upon coupling with the oxidized product of a 
developing agent. Z 11 is preferably a chlorine atom. 

[0137] Preferable specific compound examples of the cyan coupler represented by formula (C) include Compound 
Examples (C-1 ) to (C-54) described in JP-A-9-288337, pages 17 to 26. Among them, preferable examples include the , 
45 above Exemplified Compounds (B-1 ), (B-2), (B-3), {B-1 1 ) and (B-52), and the following compounds. 
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CH3CH3 Q|_l 




[01 38] The compound represented by formula (C) is , generally, added to the layer containing the cyan ' ~ U P^«*- 
lesented by formula (II), and its amount to be used is in the range of generally 1 to 50 mo. %, preferably 5 to 40 mol 
% and more preferably 10 to 30 mol %, to the cyan coupler of formula (II). 

roi 391 T he amount to be used of the cyan coupler of formula (C) is too large, the magenta color reproduction, color 
ormfng p operty and processing stability are deteriorated, and in particu.ar a phenomenon (bl.x d.soo orat.on) occurs 
whTein the P co,or forming prope'rty is lowered by the change of the dye to a leuco dye 

out This phenomenon is improved by the addition of the above polymer compound represented by formula (L^ 

[01 40] Next Te compound represented by the following formula (3) for use in the present .nvent.on .s descr.bed ,n 

detail. 

formula ( 3 ) 



Ral -0-L-N' 



Ra2 
Ra.3 



wherein in formula (3). L represents a single bond or an arylene group (preferably having 6 to 36 carbon atoms 
.or ex^mp e phenylene and naphty.ene). R a1 . Ra2 . and R a3 . which are the same or different, each represent an alky. 
gTouMpreferab" - straight-cha'in branched-cahtn, or cyclic a.ky. group having 1 to 36 carbon atoms, or example 
methy I ethyl isopropyl, t-butyl, cyclohexyl, octyl, sec-octyl, t-octyl. decy., dodecyl. .-tr.decyl, etradecyl. hexadecyl 
Tnd octadecyl) an alkenyl group [preferab.y a straight-chain, branched-chain, or cyc.ic a.kenyl group havmg 2 to 36 
cam^n afoms for example vj ally., cyc.ohexenyl, oleyl), an ary I group (preferably having 6 to 36 carton , atomsjor 
example phenyl and naphtyl), or a heterocyclic group (preferably, a 5- to 7-membered heterocycl.c group hav.ng 0 to 
36 caSon atoms, and containing at least one of N, O, S, and P as a ring constituting atom, e.g., th.enyl, fury., pyrany . 
pyrS Tm?dazo.yl, indo.yl, chromanyl, and piperidinyl). When L is a single bond, R a , may also represent a radical^ 
R a3 may a.so represent a hydrogen atom. R a1 and L, Ra2 and L, R a3 and L. R al and Ra2 , R al and R a3 . and Ra2 and 
R d . each oair may bond together, to form a 5- to 7-membered ring. 

^41] Each of the groups in formula (3) may be substituted by a substi«uen,(s). and, as the subst.tuent. can be 
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mentioned, for example, an alkyl group, an alkenyl group, an aryl group, a heterocyclic group, a halogen atom, a cyano 
group, a nitro group, a hydroxyl group, an alkoxy group, an alkenoxy group, an aryloxy group, a heterocyclic oxy group, 
an alkylthio group, an alkenylthio group, an arylthio group, a heterocyclic thio group, an amino group, an alkylamino 
group, an alkenylamino group, an arylamino group, a heterocyclic amino group, an acylamino group, a sulfonamido 
group, an acyl group, an acyloxy group, an alkoxycarbonyl group, an alkenoxycarbonyl group, an aryloxycarbonyl 
group, a heterocyclic-oxycarbonyl group, a sulfonyl group, a sulfinyl group, an alkoxycarbonylamino group, an alkenox- 
ycarbonylamino group, an aryloxycarbonylamino group, a heterocyclic oxycarbonylamino group, a carbamoyl group, 
a sulfamoy! group, a ureido group, a sulfonyloxy group, a carbamoyloxy group, a sulfamoyloxy group, asilyloxy group, 
a phosphoryloxy group, and the like. 

[0142] The compound represented by formula (3) may be take the form of a bis-type or tetra-type, and further it may 
take the form of a polymer (for example, a polymer bonded to a polymer chain). 

[0143] In formula (3), preferably L is a single bond or a phenylene group, and more preferably a single bond. Pref- 
erably each of R a1 , R a2 , and R a3 is an alkyl group or an alkenyl group. Preferably the sum of the numbers ol carbon 
atoms of R a1 , R^, R a3 , and L is 10 or more, and more preferably 15 or more. 
[0144] In formula (3), a more preferable one can be represented by the following formula (3a): 

[formula (3a)] 

Rai-O-Lai-N Zai 



25 
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wherein, in formula (3a), R a1 has the same meaning as in formula (3). 2 a1 represents a divalent group wherein 
both the two atoms bonded to the N are carbon atoms, and wherein Z al represents a group of non-metal atoms required 
to form a 5- to 7-membered ring, together with the N. L a1 represents a single bond or a phenylene group. 
[0145] Out of the compounds represented by formula (3a), most preferable one can be represented by the following 
formula (3b) or (3c): 



[formula (3b)] 



CH 3 



Ra4-0-N 2a2 



XH 3 
[formula (3c)] 




(Ras), 



wherein, in formula (3b) or (3c), R a1 has the same meaning as in formula (3). R a4 represents an alkyl group, an 
alkenyl group, or a radical (•), and R a5 represents a substituent. n represents an integer of 0,1 to 4. Z a2 represents a 
group of non-metal atoms required to form a 6-membered ring. Z a1 has the same meaning as in formula (3a). 
[0146] In formula (3b), Z a2 is preferably a group required to form a piperidine ring. In formula (3c), preferably R a1 is 
an alkyl group or an alkenyl group, and more preferably R a1 is in the para position to the ring consisting of NZq-, . 
[0147] Among the compounds represented by formulas (3b) or (3c), particularly compound represented by formula 
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(3b) is most preferable. In addition to this, compounds whose R a4 is a radical (•) is preferable, in view that it exhibits 
high effects with a small amount 

[01 48] Specific examples of the compound represented by formula (3) used in the present invention are shown below, 
which do not restrict the scope of the compound. 
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[0149] The compound represented by formula (3) used in the present invention can easily be synthesized in accord- 
ance with methods described, for example, in JP-B-6-75175 ("JP-B" means examined Japanese patent publication), 
JP-A-1 -132562, JP-A-1 -113368, US-A-4 921 962, and US-A-4 639 415. 

20 [0150] In the present invention, the amounts to be added of the compound represented by formula (I) and the com- 
pound represented by formula (3) are each preferably 50 to 500 mol%, more preferably 50 to 300 mol%, and further 
preferably 50 to 200 mol%, to the added compound represented by formula (II). If the amounts to be added of the 
compound represented by formula (I) and the compound represented by formula (3) each are too small to the added 
compound represented by formula (II), it is not preferable, since sufficient improvement effects on fastness to light can 

25 not be attained. On the other hand, if the amounts of these compounds each are too large, it is also not preferable, 
since oil components become too much, thereby the image to be formed may diffuse. 

[01 51] According to the present invention , by adding both the compound represented by formula (I ) and the compound 
represented by formula (3) ; together with the cyan coupler represented by formula (II), a silver halide color photographic 
light-sensitive material excellent in color reproduction and fastness to light of dye image can be provided. Although, if 

30 the compound represented by formula (I) or the compound represented by formula (3) is added alone, the effect for 
improving the fastness to light is saturated, even when the amount of the addition is increased, it seems that the use 
of both compounds in combination brings about a synergistic effect to improve drastically the effect for improving the 
fastness to light. Further, the addition of the compound represented by formula (I) lowers, a little, the color-forming 
property, but the addition of the compound represented by formula (3) can improve the color-forming property. 

35 [0152] Further, the addition of the compound represented by formula (II), the compound represented by formula (I), 
and the compound represented by formula (3) can improve color-forming property and fastness to light, and the cyan 
stain sometimes occurring due to this addition can be suppressed effectively by the addition of the phenidone repre- 
sented by formula (4). 

[0153] The compound represented by formula (4) for use in the present invention is described in detail below. 

40 [0154] When R a1 or R a2 in formula (4) is an alkyl group, the total number of carbon atoms including those in the 
substituent is preferably in the range of 1 to 30 : and more preferably 1 to 20. When R a1 or R 32 is an aryl group, the 
total number of carbon atoms including those in the substituent is preferably 6 to 30. When R a3 or R a4 is an alkyl group, 
the total number of carbon atoms including those in the substituent is preferably in the range of 1 to 24, and more 
preferably 1 to 18. When R a3 or R a4 is an aryl group, the total number of carbon atoms including those in the substituent 

45 is preferably in the range of 6 to 24. 

[0155] The group that can' substitute on the alkyl group represented by one of R a1 to R 34 is not particularly limited, 
and it is preferably a halogen atom, an alkoxy group, an aryl group, an aryloxy group, an acyl group, an acyloxy group, 
an alkoxycarbonyl group, a sulfonyl group, a phosphoryl group, an alkylthb group, an arylthio group, an acylamino 
group, a carbamoyl group, a sulfamoyl group, a sulfonamido group, a carbamoylamino group, and an alkoxycarbo- 

50 nylamino group, and particularly preferably a halogen atom, an alkoxy group, an acyloxy group, an alkoxycarbonyl 
group, an aryloxy group, and an acylamino group. Further the group that can substitute on the alkyl group may contain 
an unsaturated bond. 

[0156] When R a1 to R a4 each represent an aryl group, the group that can substitute on the aryl group can be the 
substituent for the above alkyl group by way of example, and the group is preferably an alkyl group, a halogen atom, 
55 an alkoxy group, an acyloxy group, and an acylamino group. 

[0157] The number of carbon atoms of R a5 is preferably in the range of 6 to 40, more preferably 6 to 30, and further 
preferably 6 to 24. The group that can substitute on R a5 can be the same as those substitutable on the aryl group of 
Rai to Ra4. and preferable substituents are also the same as those preferable substitutable on R a1 to R a4 



68 

BNSDOCID: <EP 0932079A1 J_> 



EP 0 932 079 A1 



[0158] The compound of formula (4) is used by fixing it in oil droplets and d.spersmg them m a hydroph ,c colto.* 
To that end the compound is required to be made lipophilic. Preferably, a lipoph.hc gro up (solub.hzing-.n-o,. J 
Srouuced Into at .east one of R« to R* and the total number of carbon atoms of R a1 to ,s needed to be at least 
14, preferably in the range of 16 to 40, and more preferably 18 to 36. nr ^ an . ar > hu Ra i nr pas 

5 ro 591 Preferable groups to which a solubilizing-in-oil group is to be introduced are those represented by Ra orR i 
0 60 When a solubilizing-in-oil group is introduced into R-i , preferably the solubilizing-.n-o.l group is an unsubsti- 
u te L^n -cham or branched alky, group, a.koxy group, ary.oxy group, or acy. group having 12 to 24 carbonatoms 
or an a.ky. group having 1 2 to 36 carbon atoms, particu.ar.y pref erab.y 1 4 to 20, and substUuted by an a.koxycarbony. 
arouD In this case R a5 may or may not be substituted, but more preferably it is unsubst.tuted. 

,o ?01 6?1 When a Solubilizing-in-oil group is introduced into Ras, preferably the solubilizing-in-oi. group ,s an alky, group. 
Llxy grZ aX group, or acylamL group having 1 2 to 30 carbon atoms, and particu.ar.y preferably an alkoxy 
group having 12 to 24 carbon atoms. 

SSS rnCwX^ * """" COm ^" dS — ' ^ ^ 

15 loS" 9 Xt^^^ZS^ .ight-senstove materia, ot the present invention, together with the conv 
pound ol « (0 and the compound of formu.a (..). a compound represented by formula (IV) and/or a compound 
represented by formula(V) is preferably used. 
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f0165l Hereinbelow the compound represented by formula (IV) is described in detail. Ra and R» each independently 
^Sm^SS^ unsubstituled'ary. group or a substituted or unsubstituted a.ky. group having 1 to 30 carbon 
atoms in all, inclusive of the carbon atoms in the substituent. rf™ r ih«H 
[0166] When R* and R> each represent an ary. group, the substituent on the ary. group . the same as hose* descnbed 
!or R3 in formula (II) (or R-i in formula (4). hereinbelow the same is applied) and spec.fc examples thereof are also 

Xo^T^on^l. more preference is given to an a.ky. group, an a.koxy group, an acy.amiho group; a halogen 
atom, an aminocarbonylamino group, and an alkoxycarbonylam.no group , a . mminefltnm i a ndan 

f0168l An alkyl group (having 1 to 1 0 carbon atoms), a halogen atom (a chlorine atom and a bromine atom) and an 
Llxy group (having 1 to 10 carbon atoms) are most preferable. When Ra and R> each represent an ary. group, 
oreference is qiven to an unsubstituled aryl group over a substituted aryl group. 

[0169] When Ra and R" each represent an alky, group, the number of carbon atoms is 1 to 30 m a... mc.us.ve of the 
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carbon atoms in the substituent thereof. The un substituted alky! group may be straight-chain or branched. As the 
straight-chain alkyl, one having 1 to 26 carbon atoms (e.g., methyl, ethyl, n-propyl, n-butyl, n-hexyl, n-octyl, n-decyl, 
n-octadecyl, and n-eicosyl) is preferable, and as the branched alkyl group, one having 3 to 26 carbon atoms (e.g., i- 
propyl, t-butyl, and 2-ethylhexyl) is preferable. 
s [0170] When R a and R b each represent a substituted alkyl group, the substituent may be those described lor R 3 in 
formula (II), and the total number of carbon atoms including the carbon atoms in the substituent is preferably 1 to 20. 
Specific examples thereof include those described for R 3 , and ethoxymethyl, acetoxymethyl, stearoyloxy methyl, p- 
phenoxymethyl, 1 -nitrophenoxymethyl, and 1-chlorooctyl can be mentioned. 

[0171] R a3 and R a4 each represent a hydrogen atom, a substituted or unsubstituted alkyl group, or a substituted or 
10 unsubstituted aryl group. When R a3 and R a4 each represent a substituted alkyl group or a substituted aryl group, the 
substituent may be the substituent described for R 3 in formula (II), and specific examples thereof include those de- 
scribed for R 3 . ■• - 

[0172] When R a3 and R a4 each represent an alkyl group, the number of carbon atoms is preferably 1 to 20. Preference 
is given to an unsubstituted alkyl group over a substituted alkyl group. 
?s [0173] When R a3 and R a4 each represent an aryl group, the number of carbon atoms is preferably 6 to 20. Preferably 
at least one of R a3 and R a4 is a hydrogen atom, and most preferably each of R a3 and R a4 is a hydrogen atom. 
[0174] R a5 represents a substituted or unsubstituted aryl group, and the substituent on the aryl group is the same 
as the substituent described for R 3 in formula (II). Specific examples of the substituent include those described for in 
formula (II). 

20 [0175] Preferably the substituent includes an alkyl group (having 1 to 20 carbon atoms, e.g., methyl, ethyl, i-propyl, 
t-butyl, and n-octyl), an alkoxy group (having 1 to 20 carbon atoms, e.g., methoxy, ethoxy, i-propoxy, t-butoxy, n-octyloxy, 
n-tetradecyloxy, n-hexadecyloxy, and n-octadecyloxy), an acylamino group (having 1 to 20 carbon atoms, e.g., 
acetylamino, propionylamino, and stearoylamino), an alkoxycarbonylamino group (having 2 to 20 carbon atoms, e.g., 
methoxycarbonylamino, ethoxycarbonylamino, and octyloxycarbonylamino), an aminocarbonylamino group (having 1 

2S to 20 carbon atoms, e.g., dimethylaminocarbonylamino and dioctylaminocarbonylamino), an alkylsulfonylamino group 
(having 1 to 20 carbon atoms, e.g., methanesulfonylamino, ethanesulfonylamino, butanesulfonylamino, andoctanesu- 
lofnylamino), and an arylsulfonylamino group (having 6 to 20 carbon atoms, e.g., benzenesulfonylamino, toluenesul- 
fonylamino, and dodecylbenzenesulfonylamino). 

[0176] In view of nondiffusibility, preferably, in the compound of formula (IV), at least one of R a R b , R a3 R a4 and 
30 Ra5 has a so-called ballasting group. Preferably the molecular weight is 200 or more, more prelerably 250 or more, 
further preferably 300 or more, and most preferably 350 or more. 

[0177] Now, the compound of formula (V) is described in detail. R 33 , R a4 , and R a5 of formula (V) have the same 
meanings as those of formula (IV). Specific examples and preferable examples thereof are the same as those of formula 
(IV). R c represents a substituted or unsubstituted alkyl group or a substituted or unsubstituted aryl group. 
35 [0178] When R c represents an alkyl group or an aryl group, the substituent thereof includes those described for R 3 
of formula (II). Specific examples thereof include those described for R 3 . 

[0179] R c is preferably an alkyl group (having 1 to 20 carbon atoms, e.g., methyl, ethyl, i-propyl, t-butyl, n-octyl, n- 
dodecyl n-hexadecyl, n-octadecyl, i-octadecyl, 2-ethylhexyl, 2-methoxyethyl, and 2-chloroethyl) or an aryl group (hav- 
ing 6 to 20 carbon atoms, e.g., phenyl, naphthyl, p-chlorophenyl, m-methoxyphenyl, and o-methylphenyl). 
40 [0180] In view of nondiffusibility, preferably, in the compound of formula (V), at least one of R c , R a3 , R a4 , and R aS 
has a so-called ballasting group. Preferably the molecular weight is 200 or more, more preferably 250 or more, further 
preferably 300 or more, and most preferably 350 or more. 

[0181] Out of the phenidone compounds represented by formula (IV) or (V) used in the present invention, a more 
preferable compound is one represented by formula (IV), if it is added to a non-light-sensitive layer. If it is added to a 
is light-sensitive layer, the compound represented by formula (V) is more preferable. 

[0182] Out of the compounds represented by formula (V), preferable ones are those wherein R° is an alkyl group, 
each of R a3 and R a4 is a hydrogen atom, and R a5 is a substituted or unsubstituted aryl group. 

[0183] Among them, one wherein the aryl group represented by R a5 is unsubstituted - or the substituent thereof is 
an alkoxy group, an acylamino group, an alkylsulfonylamino group, or an arylsulfonylamino group - is preferable, and 
so one wherein the aryl group represented by R a5 is unsubstituted - or the substituent is an alkoxy group - is more 
preferable. 

[0184] With respect to R c , an unsubstituted alkyl group is preferred to a substituted alkyl group. 
[0185] Most preferable of the compounds represented by formula (V) are those wherein R° is an unsubstituted alkyl 
group, each of R a3 and R a4 represents a hydrogen atom, and R a5 is an unsubstituted aryl group. 
ss [01 86] Specific examples of the compound represented by formula (IV) or (V) used in the present invention are shown 
below, but the present invention is not limited to them. 
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[0187] The methods of synthesizing the compounds represented by formula (IV) or (V) are described. 
»s [01881 The compound represented by formula (IV) or (V) for use in the present invention can be synthesized accord- 
ing to the following synthetic method: 
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[01891 Compound (V)-A and Hydrazine are condensed to form a ring, thereby synthesizing a compound represented 
by formula (V). In Compound (V)-A. is an alkyl group or an aryl group, and R* R a3 , and R* 4 have the same mean.ngs 
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as those of R c , R a3 , and R a4 of formula (V). R aS of the hydrazine has the same meaning as that of R a5 of formula (V). 
[0190] Preferably, in this reaction, one equivalent or more of a base is permitted to act, in a suitable solvent. When 
a salt of the hydrazine is used, preferably two equivalents or more of a base are used, to cause the hydrazine to be 
free. As the base, an alkoxide is preferable, and potassium t-butoxide, sodium methoxide, and the like exemplify the 
s base. As examples of the solvent, n-butanol 5 t-butanol, dimethyl sulfoxide, dimethylacetamide, and the like can be 
mentioned. 

[0191] The reaction can be carried out under the reaction temperature at generally -20 °C to 180 °C, preferably 0 
°C to 1 20 °C, and more preferably 30 °C to 90 °C. 

[0192] Generally the reaction time is suitably 5 min to 24 hours, preferably 30 min to 6 hours, and more preferably 
10 1 hour to 3 hours. 

[0193] Preferably the ratio of the hydrazine and Compound (V)-A to be used is 2 : 1 to 1 : 2, and more preferably 
1 .2 : 1 to 1 : 1 .2, in terms of molar ratio. 

[0194] Formula (IV)-A and the hydrazine are reacted, to synthesize a compound represented by formula (IV). R 3 , 
R b , R a3 , and R a4 in formula (IV)-A have the same meanings as those of R a , R b , R a3 , and R 34 in formula (IV). L 1 and 
75 l 2 are a group that splits off in a nucleophilic reaction. Preferably, L 1 is a halogen atom, or an oxygen atom activated 
with a condensation agent. Preferably L 2 is a hydroxy! group or a halogen atom. 

[0195] The reaction can be carried out under the reaction temperature at generally -20 °C to 180 °C, preferably 0 
°C to 120 °C, and more preferably 30 °C to 90 °C. 

[0196] Generally the reaction time is suitably 5 min to 24 hours, and preferably 1 hour to 6 hours. 
20 [0197] The reaction from Compound (IV)-B to (IV) is preferably carried out under acidic conditions when L 2 is a 
hydroxy I group. 

[01 98] When L 2 is a halogen atom, the reaction may be carried out under either neutral, acidic or alkaline conditions. 
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Synthesis of Compound (52) 

[0199] Exemplified Compound ph-52 was synthesized through the following route: 
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Fourth 
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*■ Compound(52) 



(1) First Step 

[0200] 256 g (1.94 mol) of methyl succinate and 800 ml of methanol were stirred at room temperature, and 375 g 
(1 .94 mol) of sodium methylate (28 wt. %) was added thereto, dropwise. Then, 592 g (1 .94 mol) of 1 -bromohexadecane 
was added, dropwise. After refluxing under heat for 3 hours, the methanol was removed by distillation, and the reaction 
liquid was poured to 1 N hydrochloric acid. Extraction with hexane was carried out, the organic layer was washed with 
brine, and after drying, the solvent was distilled off, to obtain 511 g (1 .43 mol) of Intermediate A (yield: 73.7%). 
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(2) Second Step 



r0201l While 511 g (1 43 mol) of Intermediate A and 800 ml of methanol were stirred at 35 °C a solution of 94.6 g 
f 43 moH of potassfum hydroxide (85%) dissolved in 800 ml of methanol was added, dropwise, thereto. After react.ng 
em ^0 »ctr 2 hTurs, a solution of 130 ml of concentrated hydrochloric acid dissolved in 500 m, °t water was 
adSd dropwise, thereto. The deposited crystals were collected by filtering and were washed wrth water and n-hexane. 
to obtain Intermediate B. 

Intermediate B was used in the next step without drying it. 

(3) Third Step 

r02021 All of intermediate B (1 .43 mol) and 1 .0 liter of methanol were mixed, and then 1 1 5 g (1 .57 mol) of diethylamide 
wTadded thereto drop wise with stirring at 20 -C. Thereafter, 135 g (1.57 mo.) of a 35% aqueous formaUn solution 

with water and methanol, and dried, to obtain 396 g (1 .28 mol) of lntermed.ate C (y.e.d. 89.5 /„). 

(4) Fourth Step 

,02031 145 q (1 34 mol) of phenylhydrazine and 1 .5 liters of toluene were stirred at 140 °C, and the solvent was 
S d o(( wK h ( a Dean-S«ark trap until the internal temperature reached 100 'C. Then 272 g (141 1 mo.) of sodium 
m^ate (28 wt %) was added .dropwise, and after the methane, was distilled off, a so.ution of 396 g (1 .28 mo.) of 

[= ed A«ef ^J^C^ZZZ* with ice, and 150 m. of concentrated hydrochloric a.d 
Lidded fo..oweo by addition of 200 m. of ethy. acetate. The undissolved matter was filtered and - J™^^ 
solution was cooled. The deposited crystals were filtered, washed with water and n-hcxane, and dned, to obta.n 393 
g (1 .02 mol) of Compound (ph-52) (yield: 79.7%). 
ro2Q5l Other compounds can be synthesized similarly. 

n££ TheXTobtained by means of the compound represented by formula (4), preferab.y the compound repre- 
S by formuta (IV) and/or the compound represented by formula (V) used in the present invent.on improves such 
p"btems a"cyan fogging, cyan stain, and processing color contamination, which are eminently not.ced when a h.gh.y 
aSiveTyan cooler hiving a P Ka of 8.7 or less is used, without affecting other P^raPh c propert.es, and ,t 
effect noticed commonly in a combination thereof with a cyan coupler having a pKa of 8.7 or less 
SrSe cyanZp er e g a cyan coupler represented by formula (II), for use in the present .nvent.on is charac- 
l ™2a™toZp£ZeXo its structure, and use of the compound of formula (4), preferab.y the compound of formufc 
XncIo tlTe compound of formula (V) is particularly effective. The effect is particularly h,gh when the cyan coupler 
S^^^TSiSlon has a P Ka of 8,0 or less, and the effect is further increased particularly preferably when 

fo20 P 8? Th^pKaofa particular coupler can easily be measured by finding, from the pH titration curve in a THF/water 
- 6/4 mixed solvent system, the pH at the point where half thereof has just been neutral.zed. 

70209? The Compound represented by formula (4) for use in the present invention can be used .n comb.na .on with 
a^van coupienn a cyan ccL-forming layer. In this case, one having the structure represented by formula (V) .s more 
orXre s7ce its Sect is higher with less affection of lowering of color forming property and the l.ke. The compound 
Cesented b ormJa (4) can be used in a non->i 9 ht-sensitK,e collotf layer. In this case, the compound .s desuBbly 
usedrcombination with a known co.or-m.x.ng .nhibrtor, such as hydroquinones. When the compound oHormu a (4) 
"s used 'n a non-..ght-sensitive layer, in v.ew of rts effect, the compound having the structure represented by formula 

l^VoTTpreflraS coating amount of the cyan coupler used in the present invention varies depending on i .he molar 
Son coefficient of .he par.icu.ar cyan coupler, and it is in the range o. generally 0.01 to 1 g/m* and preferably 

mi] °if thetyan coupler to be used is the coupler represented by formula (II), a preferable amount to be used is in 
he range of 0 01 to 0.6 g/rrv*, more preferably 0.05 to 0.4 g/m*. and further preferably 0.1 to 0.3 g/m 
0^1 2] The ratio of the amount to be used of the cyan coupler and the silver hal.de var.es depending or the equ,v- 
Llcnce of the coupler, and in the case of two-equivalent couplers, the Ag/couplcr ral.o .s generally ,n the range of from 
1 5 to 8 and in the case of four-equiva.ent couplers, the Ag/coupler ratio is generally in the range of rom 3 to 16. In 
s the present Mention, two-equ Jent couplers low in pKa are preferable, and in this case the Ag/coupler rat.o , 
oenerallv in the range of from 1 .5 to 8, preferably from 2 to 6, and more preferably from 2.5 to 5. 

In the present invention, the compound represented by formula (4), (IV), or (V) can be used ,n a non4,gh - 
[ s?nsmve hydrophilic colloid layer, together with such an organic compound as a high-bo.l.ng organ.c solvent, a color- 
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mixing inhibitor, an ultraviolet absorber, or a polymer dispersant, by dispersing them with a dispersing auxiliary agent, 
such as a surfactant. The amount to be used is in the range of generally 0.1 to 200 mol %, preferably 1 to 100 mol %, 
and more preferably 5 to 50 mol %, to the cyan coupler to be applied. 

[0214] The compound represented by formula (4), (IV), or (V) used in the present invention is preferably used in a 
cyan color-forming layer also in addition to a non-light-sensitive hydrophilic colloid layer. In this case, the amount to 
be used in the cyan color-forming layer is generally in the range of 1 to 100 mol %, and preferably 5 to 50 mol %, to 
the cyan coupler. It is also preferable to add the compound of formula (4), (IV), or (V) also to a layer other than the 
above layers, and in that case, the total amount to be used is in the range of generally 1 to 200 mol %, preferably 5 to 
100 mol %, and more preferably 10 to 50 mol %, to the cyan coupler. 

[0215] With the cyan coupler used in the present invention, it is preferable to use any one of compounds represented 
by formula (VI), (VII), (VIII), or (IX), in addition to the above compounds, in view of hue adjustment and color formation 
acceleration. These compounds may be used by combining them in conformity with the purpose. 



COOK 



(VI) 



[0216] In formula (Vl) : the substituent R s represents an alkyl group, an alkoxy group, an acyl group, an alkoxycarbonyl 
group, an acyloxy group, an acylamino group, a sulfonamido group, a carbamoyl group, a sulfamoyl group, or a sulfonyl 
group, which may be further substituted by a halogen atom, a hydroxy! group, an alkyl group, an aryl group, an alkoxy 
group, an ester group, or the like. The substituent R* preferably represents an alkoxy group or an alkoxycarbonyl group, 
and an alkoxy group is most preferable. The position of the substituent R 5 may be the ortho-position, the meta-position, 
or the para-position to the COOH group, but the ortho-position is preferable, in view of the hue adjustment function! 
The benzene ring may further be substituted, and examples of the substituent include a halogen atom and an alkyl 
group 



CONH 2 

35 ro4-R r 



(VII) 

[0217] In formula (VII), the substituent ^represents an alkyl group, an alkoxy group, an acyl group, an alkoxycarbonyl 
group, an acyloxy group, an acylamino group, a sulfonamido group, a carbamoyl group, a sulfamoyl group, or a sulfonyl 
group, which may be further substituted by a halogen atom, a hydroxyl group, an alkyl group, an aryl group, an alkoxy 
group, an ester group, or the like. The substituent R' preferably represents an alkoxy group or an alkoxycarbonyl group, 
and an alkoxy group is most preferable The position ol the substituent R ! may be the ortho-position, the meta-position, 
or the para-position to the CONH 2 group, but the ortho-position is preferable, in view of the hue adjustment function. 
The benzene ring may further be substituted, and examples of the substituent include a halogen atom and an alkyl 
group. 



so CONf RV 

O^CO<*~ 



(VIII) 



[0218] In formula (VIII), the substituents R u , R\ R", and R* which are the same or different, each represent a hy- 
drogen atom, an alkyl group, an aryl group, an alkoxycarbonyl group, or an acyl group, which may further have a 
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substituent. such as a halogen atom, a hydroxyl group, an alkyl group, an aryl group, an alkoxy group, an ester group, 
and the like. Preferably the substltuents R u . R v , R w . and R* each represent a hydrogen atom, an alkyl group (a straight- 
chain, branched, or cyclic alkyl group), or an aryl group, more preferably a branched alkyl group or a cycloalkyl group, 
and most preferably a cycloalkyl group. The substitution positions of the two carbamoyl groups may be any of the 
ortho-position, the meta-position, and the para-position, but the meta-position is particularly preferable, in view of the 
hue adjustment function. The benzene ring may further be substituted, and examples of the substituent include a 
halogen atom and an alkyl group. 
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(IX) 



[0219] In formula (IX), the substituent Q represents a group >N-Rv or a group >C(Ry 1 )Ry 2 . The substituents Ry, Ry 1 
and Ry 2 each represent a hydrogen atom, an alkyl group, an aryl group, an alkoxycarbonyl group, or an acyl group. 
The substituent R 2 represents a hydrogen atom, an alkyl group, an alkoxy group, an aryloxy group, or an acyloxy group. 
These substituents may further be substituted, and examples of the substituent include a halogen atom, a hydroxyl 
group, an alkyl group, an aryl group, an alkoxy group, and an ester group. Preferably the substituent Ry represents an 
alkyl group or an aryl group, with more preference given to a straight-chain or branched alkyl group or an alkyl group 
substituted by an aryl group. Preferably the substituent R* represents an alkyl group or an alkoxy group, with more 
preference given to an alkoxy group. 

[0220] Preferably Ry 1 and Ry 2 each represent a hydrogen atom or an alkyl group. 

[0221] Hereinbelow, specific examples of the compounds represented by formula (VI), (VII), (VIII) or (IX) are given, 
but the compounds preferably used with the couplers for use in the present invention are not limited to the following 
compounds. 
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[0222] In order to introduce the above cyan coupler and the like into the silver halide light-sensitive material, a known 
25 dispersion method can be used, such as an oil-in-water dispersion method that uses a high-boiling organic solvent 
described later, the latex dispersion method, or the polymer dispersion method, wherein they are co-emulsified together 
with an oil-soluble polymer, as described, for example, in Research Disclosure, February 1995, Item 37038. 
[0223] As the high-boiling organic solvent used in the present invention, any compound having a melting point of 
100 °C or less, and a boiling point of 140 °C or more, that is immiscible with water, and that is a good solvent for the 
30 coupler, can be used. The melting point of the high-boiling organic solvent is preferably 80 °C or less, and the boiling 
point of the high-boiling organic solvent is preferably 160 °C or more, and more preferably 170 °C or more. Details of 
these high-boiling organic solvents are described in JP-A-62-215272, page 137, right lower column, to page 144, right 
upper column. 

[0224] Further, in the present invention, known dispersion methods using a polymer can be used. Specific examples 
35 of steps, eflects, and latexes for impregnation of the latex dispersion method, which is one polymer dispersion method, 
are described, for example, in US-A-4, 199,363, West Germany Patent Application (OLS) Nos. 2,541,274 and 
2,541,230, JP-B-53-41091, and EP-A-029104. As another method, a dispersion method using a water-insoluble and 
organic solvent-soluble polymer is described, for example, in PCT international publication No. WO 88/00723, EP-A- 
324476, US-A-4, 857, 449, and US-A-5,006,453, and such dispersion method using a water-insoluble and organic sol- 
40 vent-soluble polymer is particularly preferable. 

[0225] In the oil-in-water dispersion method and the above polymer dispersion method, in addition to a cyan coupler 
and a compound represented by formula (I), if necessary, other photographically useful compounds ; such as an anti- 
fading agent, a development accelerating agent, and an anti-staining agent, can be dissolved in a high-boiling organic 
solvent, and they can be emulsified and dispersed, together with a dispersant, such as a surfactant, into a hydrophilic 
45 colloid, preferably into an aqueous gelatin solution, in the form of fine particles, by means of a known apparatus, such 
as an ultrasonic, a colloid mill, a homogenizer, a Manton-Gaulin, and a high-speed dissolver. 

[0226] Further, in dissolving the coupler, an auxiliary solvent may further be used. Herein, the term "an auxiliary 
solvent" means an organic solvent useful in emulsifying and dispersing, which can finally be removed substantially 
from the light-sensitive material after the drying step at the time of applying. Examples of the auxiliary solvent include 
50 acetates of a lower alcohol, such as ethyl acetate and butyl acetate; ethyl propionate, secondary butyl alcohol, methyl 
ethyl ketone, methyl isobutyl ketone, p-ethoxyethyl acetate, methyl cellosolve acetate, methyl carbitol acetate, methyl 
carbitol propionate, and cyclohexanone. 

[0227] Further, if necessary, an organic solvent that is completely miscible with water, such as* methyl alcohol, ethyl 
alcohol, acetone, tetrahydrofuran, and dimethylformamide, can be used in combination with the above solvent. These 
55 organic solvents can be used in combination with two or more. 

[0228] For the purpose of, for example, improving stability with time at storage in the state of an emulsified dispersion, 
and improving stability with time/inhibiting the change of photographic property in the end-composition for coating 
(applying) that is mixed with a silver halide emulsion, if necessary from the thus-prepared emulsified dispersion, the 
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auxiliary solvent may be removed in its entirety or part of it, tor example, by distillation under reduced pressure, noodle 
washing, or ultrafiltration. 

[0229] Preferably, the average particle size of the lipophilic fine particle dispersion obtained in this way is 0.04 to 
0 50 Mm. more preferably 0.05 to 0.30 ujm. and most preferably 0.08 to 0.20 urn The average particle size can be 
5 measured, for example, by using a Coulter Submicron Particle Analyzer model N4 (trade name, manufactured by 
Coulter Electronics Co.). 

[0230] The average particle size of the lipophilic fine particles containing the coupler used in the present invention 
is not particularly limited, but in view of the improvement in color forming property, it is preferably 0.05 to 0.8 um more 
preferably 0.05 to 0.4 |im, and most preferably 0.05 to 0.3 |im. 
10 [0231] In order to make small, generally, the average particle size of the lipophilic fine particles, it is attained, for 
example by choosing the type of surfactant, increasing the amount of the surfactant used, increasing the viscosity of 
the hydrophilic colloid solution, lowering the viscosity of the lipophilic organic layer by additional use of a low^oiling 
organic solvent; increasing the shearing force, for example, by increasing the rotational frequency of the stirring blades 
of an emulsifier; or prolonging the emulsifying time 
is [0232] In the oil-in-water dispersion method using a high-boiling organic solvent, the weight ratio of the high-boiling 
organic solvent to the total weight of all the cyan couplers used may be chosen arbitrarily, and preferably it is 0.1 or 
more, but 10.0 or less; more preferably 0.1 or more, but 8.0 or less, further preferably 0.3 or more, but 7.0 or less; 
further more preferably 0.3 or more, but 6.0 or less; still further preferably 0.5 or more, but 5.0 or less; and most 
preferably 0.5 or more, but 4.0 or less. Further, it is also possible not to use a high-boiling organic solvent at all. 
20 [0233] With the cyan coupler for use in the presnet invention, 2-acyiamino-5-alkylphenoMype cyan couplers, 2,5-di- 
acylaminophonol-type cyan couplers, and 2-carbamoyl-1 -naphthol-type cyan couplers that have been conventionally 
used can be used in combination. Among these, combination use with 2-acylamino-5-alkylphenoi-type cyan couplers 
is particularly preferable. In this case, the amount to be added of the additional cyan coupler used in combination is in 
the range of generally 1 to 50 mol %, preferably 5 to 40 mol %, and more preferably 10 to 30 mol %, to the coupler for 
25 use in the present invention. 

[0234] Besides the cyan coupler represented by formula (C) that is preferably used in combination with the cyan 
coupler represented by formula (II) used in the present invention, phenol-series and naphthol-series cyan couplers 
that have been conventionally used can also be used in combination with the cyan coupler represented by formula (II) 
used in the present invention. In this case, the amount to be added of the additional cyan coupler used in combination 
so is in the range of generally 1 to 50 mol %, preferably 5 to 40 mol %, and more preferably 10 to 30 mol %, to the cyan 
coupler represented by formula (II) for use in the present invention. 

[0235] In order to improve the fastness of image from the cyan coupler used in the present invention, a method in 
which a polymer that is soluble in organic solvents but insoluble in water is co-dispersed in oil droplets, is also preferably 
used In this case, preferably the polymer is a polymer of styrene, acrylamide, methacrylamide, acrylate or methacr- 

35 ylate-series, or a copolymer thereof, and it preferably has a number-average molecular weight in the range of 20,000 
to 200,000. u# 
[0236] Further, in order to improve the stability of the emulsion, an oligomer molecule having a molecular weight of 
the order of 500 to 5,000 is preferably used : and a styrene oligomer, an a-methylstyrene oligomer and the like are 
preferable. Particularly, an oligomer of styrene and a-methylstyrene is preferable, because of its solubility. 

40 [0237] Further, in order to accelerate the color formation, it is also preferable to add an amphiphatic polymer to the 
coating solution. In this case, a copolymer of acrylic acid or methacrylic acid with acrylates or methacrylates is more 
preferable. In particular, a copolymer of methacrylic acid with butyl acrylate is a particularly preferable compound, 
because the effect is great. 

[0238] In the present invention, the use of the polymer represented by formula (L) is preferable, because the decrease 
45 in the cyan color density (blix discoloration) owing, for example, to an increase in the ferrous ion concentration or a 
decrease in the pH in the bleach-fix processing solution, can be prevented, to improve the processing stability at the 
time of running processing. The polymer represented by formula (L) may be used in any layer, and most preferably it 
is added particularly to the layer containing the cyan coupler represented by formula (C), in view of the prevention of 
blix discoloration. 

50 [0239] The polymer represented by formula (L) may be a polymer in solution, more preferably the polymer repre- 
sented by formula (L) is in the form of the below-shown polymer latex, because, in that case, the blix discoloration 
prevention effect is excellent. 

[0240] In formula (L), the three repeating units are such that A : methacrylic acid; B : CH 2 =C(R p1 )COOR P2 fand D : 
an ethylenically unsaturated monomer, as constituting components. The polymer latex of formula (L) may be in the 
55 form of a salt of -COOM, to such an extent that it does not become soluble, wherein the cation represented by M 
includes a metal ion (e.g. a sodium ion and a potassium ion) and an ammonium ion. 

[0241] In B, R P1 represents a hydrogen atom or a methyl group, and R p2 represents an alkyl group having 1 to 8 
carbon atoms or a cycloalkyl group. Preferably R P2 represents an unsubstituted alkyl group having 1 to 7 carbon atoms 
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and preferably 2 to 6 carbon atoms, a halogen-substituted or phenyi-substituted alkyl group, an unsubstituted cycloalkyl 
group, or a halogen-substituted cycloalkyl group. Accordingly, preferable examples of R** 2 include methyl, ethyl, n- 
propyl, isopropyl, n-butyl, sec-butyl, t-butyl, isobutyl, n-amyl, n-hexyl, cyclopropyl, cyclopentyl, cyclohexyl. benzyl, 
3-chloropropyl, and 3-bromopropyl. Out of them, an unsubstituted straight-chain or branched alkyl or cycloalkyl is 
s particularly preferable. 

[0242] Examples of the ethylenically unsaturated monomer represented by B include acrylates, specifically methyl 
acrylate, ethyl acrylate, n-propyl acrylate, isopropyl acrylate, n-butyl acrylate, isobutyl acrylate, sec-butyl acrylate, tert- 
butyl acrylate, amyl acrylate, hexyt acrylate, 2-ethylhexyl acrylate, octyl acrylate, tert-octyl acrylate, 2-chloroethyl acr- 
ylate, 2-bromoethyl acrylate, 4-chlorobutyl acrylate, cyanoethyl acrylate, 2-acetoxyethyl acrylate, dimethylaminoethyl 

10 acrylate, benzyl acrylate, methoxybenzyl acrylate, 2-chlorocyclohexyl acrylate, cyclohexyl acrylate, 5 -hydroxy penty I 
acrylate, 2,2-dimethyl-3-hydroxypropyl acrylate, and the like; and methacrylates, specifically methyl methacrylate, ethyl 
methacrylate, n-propyl methacrylate, isopropyl methacrylate, n-butyl methacrylate, isobutyl methacrylate, sec-butyl 
methacrylate, tert-butyl methacrylate, amyl methacrylate, hexyl methacrylate, cyclohexyl methacrylate, benzyl meth- 
acrylate, chlorobenzyl methacrylate, octyl methacrylate, 2-hydroxyethyl methacrylate, 4-hydroxybutyl methacrylate, 

is triethylene glycol monomethacrylate, dipropylene glycol monomethacrylate. and the like. 

[0243] As the ethylenically unsaturated monomer represented by B, a monomer that will form a water-insoluble 
homopolymer is preferably used. The proportion of the monomer, which will form a water-soluble homopolymer, out 
of B, is preferably about 0 to 20%, to all the polymer. 

[0244] D represents a repeating unit made of an ethylenically unsaturated monomer, and preferably a repeating unit 
~o made of an ethylenically unsaturated monomer selected from monomers, except the group of monomers shown in B 
by way of example. More preferably D represents a repeating unit made of an ethylenically unsaturated monomer 
selected from the group of monomers, except A and B shown above. 

[0245] The ethylenically unsaturated monomer represented by D includes acrylates and methacrylates: specific ex- 
amples thereof includes compounds shown as the specific examples of B above plus alkyl acrylates (e.g., n-decyl 

-5 acrylate and n-dodccyl acrylate), aryl acrylates (e.g., phenyl acrylate), acrylic acid heterocyclic esters (e.g., furfuryl 
acrylate and tetrahydrofurfuryl acrylate), alkyl methacrylates (e.g.. stearyl methacrylate), aryl methacrylates (e.g., phe- 
nyl methacrylate, cresyl methacrylate, and naphthyl methacrylate), methacrylic acid heterocyclic esters (e.g., furfuryl 
methacrylate and tetrahydrofurfuryl methacrylate); vinyl esters (e.g., vinyl acetate, vinylphenyl acetate, vinyl benzoate, 
and vinyl salicylate), acrylamides (e.g., acrylamide, butylacrylamide, and phenylacrylamide), methacrylamides (e.g., 

30 methacrylamide, tert-butylmethacrylamide, and phenylmethacrylamide), olefins (e.g., dicyclopentadiene, vinyl chlo- 
ride, and butadiene), styrenes (e.g., styrene and a-methylstyrene), and vinyl ethers (e.g., methyl vinyl ether and meth- 
oxyethyl vinyl ether). 

[0246] Other examples include butyl crotonate : hexyl crotonate, dimethyl itaconate, dibutyl itaconate, diethyl maleate, 
dimethyl maleate, dibutyl maleate, diethyl fumarate, dimethyl fumarate, dibutyl fumarate, methyl vinyl ketone, phenyl 
35 vinyl ketone, methoxyethyl vinyl ketone, glycidyl acrylate, glycidyl methacrylate, N-vinyloxazolidone, N-vinylpyrro- 
lidone, acrylonitrile, methacrylonitrile, methylenemalonitrile, and vinylidene chloride. 

[0247] As the monomer represented by D, preferable ones are acrylate monomers, methacrylate monomers., and 
vinyl ester monomers. 

[0248] Z is 0 to 30 and preferably 0 to 20, and in particular, two or more of the monomers represented by A, B, or D 

-to wherein Z is 0, may be used in combination. 

[0249] In the polymer latex used in the present invention, the -COOH group may be neutralized to an extent wherein 
the latex is not dissolved in water, and the lower the rate of the neutralization is, the more preferable it is, in view of 
the ability to prevent blix discoloration. Therefore, the rate of neutralization of the -COOH group is preferably 0 to 20%, 
and particularly preferably 0 to 1 0%. Herein the rate of neutralization of the carboxylic acid group is defined as COOM, 

■*$ wherein M represents a cation, in the polymer latex (specifically the -CH 2 -C(CH 3 )COOM component in formula (L))/ 
[COOH + COOM wherein M represents a cation]. 

[0250] The term "insoluble in water" mentioned above means that the solubility of the polymer latex is 1 g or less 
per 100 ml of waler (25 °C). 

[0251] Specific examples of the compound represented by formula (L) used in the present invention are shown below, 
so with ratios in the order of a copolmerization ratio (weight ratio) and a ratio of the -COOH component in the -COOM, 
but the present invention is not limited to these. 

P-1 Methacrylic acid/n-butyl acrylate copolymer (30/70) ; 

M = H/Na (90/10) 
55 p-2 Methacrylic acid/n-butyl acrylate copolymer (40/60) : 

M - H/Na (g0/10) 
P-3 Methacrylic acid/n-butyl acrylate copolymer (50/50) 

M = H/Na (90/10) 
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P-4 Methacrylic acid/n-butyl acrylate copolymer (55/45) : 
M = H(100) 

P-5 Methacrylic acid/methyl acrylate copolymer (25/75), 
M = H/K (90/10) 
5 P-6 Methacrylic acid/ethyl acrylate copolymer (30/70), 

M = H (100) 

P-7 Methacrylic acid/ethyl acrylate copolymer (35/65), 
M = H(100) 

P-8 Methacrylic acid/n-hexyl acrylate copolymer (45/55), 
w M = H(100) 

P-9 Methacrylic acid/cyclohexyl acrylate copolymer (40/60), 
M = H(100) 

P-10 Methacrylic acid/cyclohexyl methacrylate copolymer (40/60), 
M = H (100) 

75 p-1 1 Methacrylic acid/methyl methacrylate copolymer (30/70), 

M = H/Na (80/20) 
P-1 2 Methacrylic acid/ethyl methacrylate copolymer (40/60), 
M - H (100) 

P-1 3 Methacrylic acid/n-propyl methacrylate copolymer (40/60), 
20 M = H(100) 

P-14 Methacrylic acid/sec-butyl methacrylate copolymer (40/60), 
M = H(100) 

P-1 5 Methacrylic acid/t-butyl methacrylate copolymer (50/50), 
M = H/K (90/10) 

25 p-1 6 Methacrylic acid/n-butyl aery late/methyl acrylate copolymer (40/40/20), 

M = H(100) 

P-1 7 Methacrylic acid/methyl methacrylate/stylene copolymer (40/30/30), 
M = H(100) 

P-1 8 Methacrylic acid/acrylic acid/benzyl methacrylate copolymer (20/20/60), 
30 M = H(100) 

P-1 9 Methacrylic acid/n-butyl aery late/vinyl acetate copolymer (40/20/20), 
M = H(100) 

P-20 Methacrylic acid/sodium 3-acryloxypropane-sulfonate/ethyl methacrylate copolymer (30/5/65), 
M = H/Na (90/10) 

35 P-21 Methacrylic acid/itaconic acid/n-butyl acrylate copolymer (30/10/60), 

M = H/K (95/5) 

[0252] The polymer latex used in the present invention can be prepared by the generally well-known emulsifying and 
polymerizing method. The emulsifying and polymerizing method is preferably carried out in such a manner that a 
40 monomer is emulsified in water, or a mixed solvent ol a water-miscible organic solvent (e.g. methanol, ethanol, and 
acetone) with water, using at least one emulsif ier, and polymerization is conducted using a radial polymerization initiator, 
generally at a temperature of 30 to about 100 °C, and preferably 40 to about 90 °C. The amount of the water-miscible 
organic solvent is generally 0 to 100%, and preferably 0 to 50%, by volume to the water. 

[0253] The polymerization reaction is carried out using a radical polymerization initiator, generally in an amount of 
45 0.05 to 5% by weight to the monomer to be polymerized, and if necessary an emulsif ier in an amount of 0.1 to 10% 
by weight to that monomer. As the polymerization initiator, an azobis compound, a peroxide, a hydroperoxide, or a 
redox catalyst can be used, and specific examples include potassium persulfate, ammonium persulfate, tert-butyl pe- 
roctoate, benzoly peroxide, isopropyl percarbonate, 2,4-dichlorobenzyl peroxide, methyl ethyl ketone peroxide, 
cumene hydroperoxide, dicumyl peroxide, 2,2 , -azobisisobutylate and 2,2'-azobis(2-amidinopropane)-hydrochloride, 
so as well as a combination of potassium persulfate with sodium hydrogensulfite. 

[0254] As the emulsifier, an anionic surfactant, a cationic surfactant, an amphoteric surfactant, and a nonionic sur- 
factant, as well as a water-soluble polymer and the like, can be mentioned. Examples are sodium laurate, sodium 
dodecylsulfate, sodium 1-octoxycarbonylmethyl-1 -octoxycarbonylmethanesulfonate, sodium laurylnaphthalenesul- 
fonate, sodium laurylbenzenesulfonate, sodium laurylphosphonate, cetyltrimethylammonium chloride, dodecyltrimeth- 
55 yleneammonium chloride, N-2-ethylhexylpyridinium chloride, polyoxyethylene nonylphenyl ether, polyoxy ethylene 
sorbitane lauryl ester, sodium dodecyl-diphenyl ether disulfonate, sodium 2-tetradecene-1 -sulfonate, sodium 3-hydrox- 
ytetradecane-1 -sulfonate, gelatin, and a polyvinyl alcohol, as well as a water-soluble polymer and an emulsifier de- 
scribed in JP-B-53-6190, and among them an anionic surfactant, a nonionic surfactant, and a water-soluble polymer 
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are particularly preferable. 

[0255] In the photographic coating solution used in the present invention, the content of the polymer represented by 
formula (L) is preferably 1 to 100% by weight, more preferably 5 to 50% by weight, and most preferably 10 to 30% by 
weight, to the dye-forming coupler. If the amount of the polymer is too small, the blix discoloration improvement effect 
s is weak, while if the amount is too large, the polymer lowers the film strength, unpreferably. 

[0256] The particle diameter of the polymer latex is not particularly limited, and in view of the stability and the like it 
is generally 1.0 jam or less, preferably 0.7 jam or less, and particularly preferably 0.5 urn or less, and the lower limit 
thereof is preferably 0.00001 \im or more. 

[0257] The polymer latex exhibits an excellent effect without respect to its molecular weight, and taking the diffusion 
10 into other layers when applied or processed and the viscosity of the coating solution into account, a preferable molecular 
weight is 5 x 10 3 to 1 x10 7 , more preferably 1 x 10 4 to 5 x 10 6 , and particularly preferably 2 x 10 4 to 3 x 10 6 , in terms 
of weight-average molecular weight. 

[0258] Since the obtained polymer itself of the polymer latex is a dispersion of fine particles, the polymer latex may 
be directly mixed with a hydrophilic colloid, and the mixture in the form of an aqueous medium dispersion may be 
*5 applied. 

[0259] As a hydrophilic colloid that is mixed with the polymer latex, gelatin is used preferably. As the gelatin, in 
addition to a lime-processed gelatin, an acid-processed gelatin, and an enzyme-processed gelatin can be used, further 
a hydrolyzate or enzymolyzate of gelatin can also be used. 

[0260] Further, hydrophilic colloids other than gelatin can be used, for example, a protein, such as albumin and 
20 casein, a cellulose derivative, such as hydroxyethylcellulose, carboxymethylcellulose, and cellulose sulfate ester; so- 
dium alginate, dextran, a saccharide derivative, such as a starch derivative; and many synthetic hydrophilic polymers, 
including homopolymers and copolymers, such as a polyvinyl alcohol, a polyvinyl alcohol partial acetal, a poly-N- 
vinylpyrrolidone, a polyacrylamide, a polyvinylimidazole, and a polyvinylpyrazole. 

[0261] The light-sensitive silver halide emulsion (1 ), the lipophilic fine particle coupler dispersion (2), and the polymer 
25 latex used in the present invention (3) that constitute the photographic coaling solution used in the present invention 
may be mixed in any order. Further, as an alternative preparation method, can be mentioned a method wherein a 
gelatin dispersion solution, prepared by previously adding the polymer latex to an aqueous gelatin solution or the 
coupler dispersion, is mixed with the light-sensitive silver halide emulsion. Further, to the coating solution used in the 
present invention, may be arbitrarily added a pH adjuster and any other photographically useful compound. 
30 [0262] A preferable method for preparing the photographic coating solution used in the present invention includes 
one in which the polymer latex is added to a mixture of the coupler dispersion and the silver halide emulsion dissolved 
by heating to 30 to 50 °C, and then photographically useful compounds and the like are added, to obtain the coating 
solution, and a more preferable method is one in which the polymer latex is added to a silver halide emulsion dissolved 
by heating to 30 to 50 °C, and then the coupler dispersion, other photographically useful compounds, and the like are 
35 added, to obtain the coating solution. The heating to 30 to 50 °C in the above preparation is preferably to 35 to 45 °C. 
[0263] Further, another preferable preparation method uses a gelatin dispersion containing the polymer latex. That 
is, a method wherein a gelatin dispersion containing the polymer latex is mixed with the silver halide emulsion and the 
coupler dispersion, to obtain the coating solution, can be mentioned. 

[0264] Preferably the photographic coating solution used in the present invention has a pH of 4.0 or more, but 6.0 
40 or less, and more preferably 4.5 or more, but 5.8 or less. If the pH of the coating solution used in the present invention 
is too high, the effect of the polymer latex used in the present invention is lowered unpreferably, while il the pH of the 
coating solution is too low, the photographic properties are affected; for example, the components in the coating solution 
deposit and the fogging is increased, which is not preferred. 

[0265] The polymer latex used in the present invention has a pH of generally 2.0 or more, but 6.5 or less, preferably 
-*5 4.0 or more, but 6.0 or less, and most preferably 4.5 or more, but 5.5 or less. 

[0266] The gelatin dispersion of the polymer latex used in the present invention has a pH of generally 3 or more, but 
6.5 or less, and preferably 4.0 or more, but 6.0 or less. 

[0267] The lipophilic fine particle coupler dispersion used in the photographic coating solution for use in of the present 
invention has preferably a pH of 4.0 or more, but 6.5 or less, and more preferably 4.5 or more, but 6.0 or less. 
50 [0268] The silver halide photographic light-sensitive material of the present invention can be used as color negative 
films, color positive films, color reversal films, color reversal photographic printing papers, color photographic printing 
papers, and the like, and it is preferably used for color photographic printing papers inter alia. 

[0269] As the photographic base (support) used in the present invention, any support can be used if it is a support 
on which a photographic emulsion layer can be coated (applied), such as glass, paper, and a plastic film, and a trans- 
55 parent-type base or a reflective-type base can be used, with preference given to a reflective -type base. As the trans- 
parent-type base, a transparent film, such as a cellulose triacetate film and a polyethylene terephthalate film; and one 
wherein a film, for example, of a polyester of 2,6-naphthalenedicarboxylic acid (NDCA) and ethylene glycol (EG) or a 
polyester of NDCA, terephthalic acid, and EG, is provided with an information recording layer, such as a magnetic 
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layer are preferably used. As a reflective-type base, particularly, a reflective-type base, wherein a laminate has a 
plurality of polyethylene layers or polyester layers and wherein at least one of such water-resistant resin layers (lam- 
inated layers) contains a white pigment, such as titanium oxide, is preferable. 

[0270] Further the above water-resistant resin layers preferably contain a fluorescent whitening agent. Further, a 
fluorescent whitening agent may be dispersed in the hydrophilic colloid layer of the light-sensitive material. As the 
fluorescent whitening agent, preferably a benzoxazole-series fluorescent whitening agent, a cumarm-series fluorescent 
whitening agent, or a pyrazoline-series fluorescent whitening agent can be used, and more preferably a benzoxazolyl- 
naphthalene-series fluorescent whitening agent or a benzoxazolylstilbene-series fluorescent whitening agent is used. 
Specific examples of the fluorescent whitening agent that is contained in a water-resistant resin layer, include 4,4 -bis 
(benzoxazolyl)stylbene. 4,4'-bis(5-methylbenzoxazolyl)stylbene, and mixture of these. The amount to be used is not 
particularly limited, but preferably it is 1 to 100 mg/m*. When it is mixed with a water-resistant resin, preferably the 
mixing proportion is 0.0005 to 3% by weight, and more preferably 0.001 to 0.5% by weight; to the resin. 
[0271] The reflective-type base may be one wherein a hydrophilic colloid layer containing a while pigment is applied 
on a transparent-type base or a reflective-type base described in the above. 

[0272] Further, the reflective-type base may be a base having a specular reflective- or a second4ype diffusion re- 
flective metal surface. 

[0273] As a silver halide emulsion for use in the present invention, for example, a silver (iodo)chloride, a silver chloro 
(iodo)bromide a silver (iodo)bromide emulsion can be used. In view of the rapid processability, the silver halide emul- 
sion for use in the present invention is preferably a silver chloride or silver chlorobromide emulsion having a silver 
chloride content of 95 mol% or more, and more preferably it is a silver halide emulsion having a silver chloride content 
of 98 mol% or more. Among such silver halide emulsions, a silver halide emulsion having a silver bromide localized 
phase on the surface of silver chloride grains are particularly preferable, because high sensitivity can be obtained and 
the photographic properties can be stabilized. 

[0274] For the above reflective-type base, silver halide emulsions, as well as different metal ion spec.es to be doped 
into silver halide grains, antifoggants or storage stabilizers of silver halide emulsions, chemical sensitizing methods 
(sensitizers), and spectrally sensitizing methods (spectral sensitizers) for silver halide emulsions, cyan, magenta, and 
yellow couplers and methods for emulsifying and dispersing them, dye-image-preservability .mprov.ng agents 
(antistaining agents and anti-fading agents), dyes (colored layers), gelatins, layer structures of light-sensrt.ve materials, 
the pH of coatings of light-sensitive materials, and the like, those described in the patents shown in Tables 1 to 2 can 
be preferably applied in the present invention. 
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[0275] As the cyan, magenta, and yellow couplers additionally used in the present invention, further, couplers de- 
scribed in JP-A-62-215272, page 91 , right upper column, line 4 to page 121, left upper column, line 6; JP-A-2-33144, 
page 3, right upper column, line 14 to page 18, left upper column, the last line, and page 30, right upper column, line 
6 to page 35, right lower column, line 11 ; and EP-A-0 355 660 (A2), page 4, line 15 to line 27, page 5, line 30 to page 

5 28, the last line, page 45, line 29 to line 31 , and page 47, line 23 to page 63, line 50, are also useful. 

[0276] As fungiproofing/mildewproofing agents that can be used in the present invention, those described in JP-A- 
63-271247 are useful. As a hydrophilic colloid used in photographic layers that constitute the light-sensitive material, 
gelatin is preferable, and in particular, heavy metals contained as impurities, such as iron, copper, zinc, and manganese 
are 5 ppm or less and more preferably 3 ppm or less. 

10 [0277] The light-sensitive material of the present invention is for use in not only printing systems that use usual 
negative printers, it is also suitable for scanning exposure systems using cathode rays (CRT). 
[0278] In comparison with apparatuses using lasers, cathode ray tube exposure apparatuses are simple and compact 
and make the cost low. Further, the adjustment of optical axes and colors is easy 

[0279] For the cathode ray tubes used for image exposure, use is made of various emitters that emit light in spectral 
is regions as required. For example, any one of, or a mixture of two or more of, a red emitter, a green emitter, and a blue 
emitter may be used. The spectral region is not limited to the above red, green, and blue, and an emitter that emits a 
color in the yellow, orange, purple, or infrared region may also be used. In particular, a cathode ray tube that emits 
white light by mixing these phosphors is often used. 

[0280] When the light-sensitive material has multiple light-sensitive layers different in spectral sensitivity distributions, 
20 and the cathode ray lube has phosphors that show light emission in multiple spectral regions, multiple colors may be 
exposed at a time; namely image signals of multiple colors are inputted into the cathode ray tube, to emit lights from 
the tube surface. A method in which exposure is made in such a manner that image signals for respective colors are 
inputted successively, to emit the respective colors successively and they are passed through films for cutting out 
other colors (surface-successive exposure), may be employed, and generally the surface-successive exposure is pre- 
f erred to make image quality high, since a high-resolution cathode ray tube can be used. . 

[0281] The light-sensitive material of the present invention is preferably used for digital scanning exposure system 
that uses monochromatic high-density light, such as a second harmonic generating light source (SHG) that comprises 
a combination of a nonlinear optical crystal with a semiconductor laser or a solid state laser using a semiconductor 
laser as an excitation light source, a gas laser, a light-emitting diode, or a semiconductor laser. To make the system 
30 compact and inexpensive, it is preferable to use a semiconductor laser or a second harmonic generating light source 
(SHG) that comprises a combination of a nonlinear optical crystal with a semiconductor laser or a solid state laser. 
Particularly, to design an apparatus that is compact, inexpensive, long in life, and high in stability, the use of a semi- 
conductor laser is preferable, and it is preferable to use a semiconductor laser for at least one of the exposure light 
sources. 

35 [0282] If such a scanning exposure light source is used, the spectral sensitivity maximum wavelength of the light- 
sensitive material of the present invention can arbitrarily be set by the wavelength of the light source for the scanning 
exposure to be used. In an SHG light source obtained by combining a nonlinear optical crystal with a semiconductor 
laser or a solid state laser that uses a semiconductor laser as an excitation light source, since the emitting wavelength 
of the laser can be halved, blue light and green light can be obtained. Therefore, the spectral sensitivity maximum of 

■to the light-sensitive material can be present in each of the usual three wavelength regions, the blue region, the green 
region and the red region. 

[0283] If the exposure time in this scanning exposure is defined as the time for which a picture element size is 
exposed to light with the density of the picture element being 400 dpi, preferably the exposure time is 10" 4 sec or less, 
more preferably 10" 6 sec or less. 

•*5 [0284] Preferable scanning exposure used in the present invention is described. 

[0285] Preferable scanning exposure used in the present invention is that in which the overlapped width between 
rasters is preferably 5 to 95%, more preferably 15 to 85%, and most preferably 20 to 80%, ol the effective beam 
diameter. Herein, the "effective beam diameter" is found in the same manner as described in JP-A-5-19423, page 4, 
left lower part. That is, the light-sensitive material to be used is exposed to light to one line segment using the beam 

50 of laser light of an output of 50% of the laser light strength enough to give the maximum color density in the image to 
be formed, and it is subjected to color-development, to obtain a linear color-formed image. The density profile of this 
color-formed image is measured vertically to the line segment by using a microdensitometer. The line width of the 
density D 1/5 corresponding to 1/5 of the maximum density of this profile is defined as the effective beam diameter. 
[0286] The effective beam diameter in scanning exposure can be determined from the picture (pixel) density of the 

55 intended output image, and a preferable pixel density for a pictorial image is generally in the range of 50 to 2,000 dpi. 
This is about 10 to 500 um in terms of the size of the pixel. In principle, it is impossible to write a pattern finer than the 
effective beam diameter, but it is also possible to use an effective beam diameter larger than the pixel. An effective 
beam diameter preferably used in the present invention is 5 to 200 u^m, and more preferably 10 to 100 u.m. 
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r02871 As is described above, a preferable scanning pitch in the present invention is defined by the above descr.bed 
See between the rasters of the beam that scans the surlace of the light-sensitive matena. to be exposed. In the 
ZZun^on. the eflective beam diameter is required to be greater than the image scann.ng p.tch^ 
me fXwTng expression, the overlap between the rasters satisfies a preferable range defined m the present ,nvent,on. 



L = d - p 



5 



whPrPin L reoresents an overlapped width, d represents an effective beam diameter, and p represents a scanning pitchy 
rS SZ^^Z^ a preferable scanning prtch in the present invention is 0.25 to 190 pm, and 

l^W^bSLca^ used in the present invention can be carried out by the so-caffed drum sea nning^ 
*L ,If SI sensitive material is wound around a cylindrical drum, the drum is rotated at a h.gh speed, to carry 

-urce is moved gradually in the direction of the axis of the cylinder, to 
ca ry ouTme " b scann^g: but a'method wherein the beam of light o, a light source is al.owed to fall on « . polygonal 
m,r or surface polygon mirror) that ,s rotated at a high speed, to carry out the main scann.ng. and the hght.sensrt.ve 
ma te iaMs ™S dhecL vert.cal to that, to carry out the sub-scanning, is more preferable. The number of 
Tr o" i ane'ot the po ly gon mirror is not particularly .imited, but it is preferab.y 2 to 36 o'oC The 

6 to 14 The stable rotational frequency of the polygon mirror is preferably ,n the range of W to 36.000 pnr The 
number of scanning lines per hour can be found by multiplying this rotational frequency . ^J™^ 
0290] A preferable wavelength of the light beam in the present invention can be set arb.trar.ly ^ on the spec tra 
maximum of the light-sensitive materia,. Further, preferab.y in the present invenhon, the exposure t.rne per p.xe. .s 

P^b™ , ~™ r t^an be applied to the present invention are described in defai, in 

KSTuE? In oTde^TprJ" the light-sensitive materia, of the present invention, processing materials and 
Ss,ng methods described in JP-A-2-207250. page 26, right ,ower column, line 1 , to page 34 r.ght upper column^ 
En?9 aTd in JP-A-4-97355, page 5. left upper column, line 17, to page 1 8, right lower column, hne 20 can be preferably 
app'ed Further, as the preservative used for this developing solution, compounds described ,n the patents ..sled ,n 

ZSr^^^ZTl, deve.o P ment of the light-sensitive material of the present invention after the 
Sure thereof a wet system such as the conventional method, in which development ,s earned «^u-«> 
deve opTng solution containing an alkali agent and a developing agent, and a method ,n wh.ch a deve lop.ng agent .s 
bum Mhe fnqht-sensitive material and the development is carried out by using an act.vator solut.on. such as an alkali 
^!7tS!^ developing agent, as well as a heat development system that does not use a process.ng 
can be used SnicuLrly, since L activator method does not contain a developing agent in the process,ngj solut.oa 
me com 'otand me handling of the processing solution are easy, and the load at the time of waste l.quor treatment ,s 
less which makes the activator method preferable in view of environmental conservation. mQtorial tnr 

example hydrazine-type compounds described in JP-A-8-^4^bb, m y '^ Dl o 

SSTS^SX^m-W in which the coated amount of silver in the light-sensit.e -teria. is de- 
ceased ana an image intensification processing (intensification processing) is carried out us.ng hydrogen perox.de^ 
Tatso preterab,y used. Part.cu.ar.y, it is preferable to use this method for the activator method. Spec.t.ca.l y p ref erab.y 
use ts made o. image-forming methods described in JP-A-8-297354 and JP-A-9-1 52695, where.n an aefvator so.ut.on 

SS*?n TZ^V^e* the processing with an activator solution, a desilvering process is generally 
S oil but ? h image intensifying process in which a light-sensrtive materia, with the amount o, s.lver flowered 
is used the desilvering process can be'omitted, and a simple process, such as a wash.ng process or a stab.l.z.ng 
pr^ess can be tarried out. Further, in a system in which image information is read from a 

a banner or the like a processing mode without requiring a desilvering process can be employed, even when a l.ght- 
Jensle materia, having a largeamoun, of silver, such as a light-sensitive material for shoot.ng (photograph.ng), .s 

^9 d 71 As the activator solution, the desilvering solution (bleach/fix solution), the processing material of washing and 
Sing sltion. and the processing method tha, are used in the present invention • "^^^^J 
erably. those described in Research Disclosure Item 36544 (September 1 994). pages 536 to 541 . and JP-A-8-234388. 

^98] U Th d e silver ha.ide pho.ographic light-sensitive materia, of the presen, invention is excellent in color reproduction 



97 



EP 0 932 079 A1 

and fastness of dye image, it is improved with respect to processing color contamination and cyan stain, and it is good 
in processing stability against color-mixing. 

[0299] Further, the present invention can provide a silver halide color photographic light-sensitive material that can 
form a cyan dye image excellent in dye image fastness in the wide range of wavelength ranging from ultraviolet light 
5 to visible light. 

[0300] Further, the present invention can provide a silver halide color photographic light-sensitive material excellent 
in color reproduction and fastness to light of dye image. Still further, the present invention can provide a silver halide 
color photographic light-sensitive material that does not bring about cyan stain in non-image areas at the time of 
processing. 

io [0301] The present invention will be described in more detail with reference to examples, but the present invention 
is not restricted to them. 

EXAMPLES 

75 Example 1 

[0302] A paper base both surfaces of which had been coated with a polyethylene resin, was subjected to surface 
corona discharge treatment; then it was provided with a gelatin undercoat layer containing sodium dodecylbenzensul- 
fonate, and it was successively coated with the first to seventh photographic constitutional layers, to prepare a sample 
20 (101) of a silver halide color photographic light-sensitive material having the layer configuration shown below. The 
coating solutions for each photographic constitutional layer were prepared as lollows. 

[0303] The term "an average grain size" in the following description means a diameter of a circle corresponding to 
the area of a grain that is measured by the so-called projected area method. 

2S (Preparation of Fifth-Layer Coating Solution) 

[0304] 160 g of a cyan coupler (1 ), 250 g of a color-image-stabilizer (Cpd-1 ) ; 1 0 g of a color-image-stabilizer (Cpd- 
9), 10 g of a color-image-stabilizer (Cpd-1 0), 20 g of a color-image-stabilizer (Cpd-1 2), 14 g of an ultraviolet absorbing 
agent (UV-1 ), 50 g of an ultraviolet absorbing agent (UV-2), 40 g of an ultraviolet absorbing agent (UV-3), and 60 g of 
30 an ultraviolet absorbing agent (UV-4) were dissolved in 230 g of a solvent (Solv-6) and 350 ml of ethyl acetate, and 
the resulting solution was emulsified and dispersed in 6500 g of a 10% aqueous gelatin solution containing 200 ml of 
10% sodium dodecylbenzensulfonate, to prepare an emulsified dispersion C. 

[0305] On the other hand, a silver chlorobromide emulsion C (cubes, a mixture of a large-size emulsion C having an 
average grain size of 0.50 ujti, and a small-size emulsion C having an average grain size of 0.41 u.m (1 : 4 in terms of 

35 mol of silver), the deviation coefficients of the grain size distributions being 0.09 and 0.11 respectively, and each emul- 
sion having 0.5 mol% of silver bromide locally contained in part of the grain surface whose substrate was made up of 
silver chloride) was prepared. To the large-size emulsion C of this emulsion, had been added 6.0 x 10" 5 mol, per mol 
of silver, of each of red-sensitive sensitizing dyes G and H shown below, and to the small-size emulsion C of this 
emulsion, had been added 9.0 x 10* 5 mol, per mol of silver, of each of red-sensitive sensitizing dyes G and H shown 

40 below. The chemical ripening of this emulsion was carried out optimally with a sulfur sensitizer and a gold sensitizer 
being added. 

[0306] The above emulsified dispersion C and this silver chlorobromide emulsion C were mixed and dissolved, and 
a fifth-layer coating solution was prepared so that it would have the composition shown below. The coating amount of 
the emulsion is in terms of silver. 
^5 [0307] The coating solutions for the first layer to fourth layer and the sixth layer to seventh layer were prepared in 
the similar manner as that for the fifth layer coating solution. As the gelatin hardener for each layer, 1 -oxy-3,5-dichloro- 
s-triazine sodium salt was used. 

[0308] Further, to each layer, were added Ab-1, Ab-2, Ab-3, and Ab-4, so that the total amounts would be 15.0 mg/ 
m 2 60.0 mg/m 2 , 5.0 mg/m 2 , and 10.0 mg/m 2 , respectively. 

50 
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(Ab-1) Antiseptics (A b- 2) Antiseptics (Ab — 3) Antiseptics 

OCH^H^OH 




HO 




€00C«H 9 (Q 




w 



(Ab — 4) Antiseptics 



15 



20 



25 



30 



35 



40 



HO 

■a 




HCH 3 a 



I 

OH 




OK H 
I 








*t 


a 




HHCH, 


b 


— :h, 


— tf K, 


c 


— H 


— «H, 


d 




H HC Hj 



45 



A mixture in 1:1:1:1 (molar ratio) of a, b, c, d 

[0309] For the silver chlorobromide emulsion of each photosensitive emulsion layer, the following spectral sensitizing 
dyes were used. 

(Blue-Sensitive Emulsion Layer) 
[0310] 

(Sensitizing dye A) 



50 



55 



ci- 



te H:) 3 
so 3 - 




SOjH-H(C z a 5 ) 3 



99 



10 



IS 
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(Sensitizing dye B) 



cr 



N ci 



(CHj)* 

so 3 - 



I 

(CH 2 )4 . 
S0,H-N(C,H,)3 



20 



(Sensitizing dye C) 



30 




(CH,)< 

sor 



(CH : )i 

S0 3 H-N(C 1 H s ) 3 



[0311] (The sensitizing dyes A, B, and C were added, respectively, to the large-size emulsion, in an amount of 1 .4 
x 10" 4 mol per mol of the silver halide, and to the small-size emulsion in an amount of 1.7 x 10" 4 mol per mol of the 
35 silver halide.) 

(Green-Sensitive Emulsion Layer) 

[0312] 

40 

(Sensitizing dye D) 



45 



50 



or. >-«-<! 



•N 

I 

(CH 2 ) 7 
S0 3 " 
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(Sensitizing dye E) 



10 




20 (Sensitizing dye F) 



25 



30 




S0 3 ~ S0tH-N(CiH s )3 



35 [0313] (The sensitizing dye D was added to the large-size emulsion in an amount of 3.0 x 10" 4 mol per mol of the 
silver halide, and to the small-size emulsion in an amount of 3.6 x 10' 4 mol per mol of the silver halide; the sensitizing 
dye E was added to the large-size emulsion in an amount of 4.0 x 1 0' 5 mol per mol of the silver halide, and to the small- 
size emulsion in an amount of 7.0 x 10" 5 mol per mol of the silver halide; and the sensitizing dye F was added to the 
large-size emulsion in an amount of 2.0 x 10" 4 mol per mol of the silver halide, and to the small-size emulsion in an 

40 amount of 2.8 x 10' 4 mol per mol of the silver halide.) 

(Red-Sensitive Emulsion Layer) 
[0314] 



(Sensitizing dye G) 



50 



55 
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(Sensitizing dye H) 



5 



10 



15 




[0315] (The sensitizing dyes G and H were added, respectively, to the large-size emulsion, in an amount of 6.0 x 
20 io 6 mol per mol of the silver halide, and to the small-size emulsion in an amount of 9.0 x 10 s mol per mol of the silver 
halide.) 

[0316] Further, the following Compound I was added to the red-sensitive emulsion layer, in an amount of 2.6 x 10* 3 
mol, per mol of the silver halide. 



(Compound I) 

30 



35 



40 




[0317] Further, to the blue-sensitive emulsion layer, the green-sensitive emulsion layer, and the red-sensitive emul- 
sion layer, was added 1-(3-methylureidophenyl)-5-mercaptolelrazole in amounts of 3.3 x 10 -4 mol, 1 .0 x 10 3 mol, and 
5.9 x 10" 4 mol per mol of the silver halide, respectively. 
so [0318] Further, to the second layer, the fourth layer, the sixth layer, and the seventh layer, it was added in amounts 
of 0.2 mg/m 2 , 0.2 mg/m 2 , 0.6 mg/m 2 , and 0.1 mg/m 2 , respectively. 

[0319] Further, to the blue-sensitive emulsion layer and the green-sensitive emulsion layer, was added 4-hydroxy- 
6-methyl-1 ,3,3a,7-tetrazaindene in amounts of 1 x 10" 4 mol and 2 x 10* 4 mol, respectively, per mol of the silver halide. 
[0320] To the red-sensitive emulsion layer, was added a copolymer of methacrylic acid and butyl acrylate (1 : 1 in 
55 weight ratio; average molecular weight, 200,000 to 400,000) in an amount of 0.05g/m 2 . 

[0321] Further, to the second layer, the fourth layer, and the sixth layer, was added disodium catechol-3,5-disulfonate 
in amounts of 6 mg/m 2 , 6 mg/m 2 , and 18 mg/m 2 , respectively. 

[0322] Further, to neutralize irradiation, the following dyes were added to the emulsion layers (the coating amount 



102 
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is shown in parentheses). 
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10 



CHjNHCO CH— :H=i!-CH»CH CONHCH, 

a8j 



ko 3 s 




K0 2 S 



(2 Oms/m 2 ) 



15 



20 



25 
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(Layer Constitution) 

[0323] The composition of each layer is shown below. The numbers show coating amounts (g/m 2 ). In the case ot 
the silver halide emulsion, the coating amount is in terms of silver. 

Base 

Polyethylene Resin-Laminated Paper 

[0324] [The polyethylene resin on the first layer side contained a white pigment (Ti0 2 : content of 16 wt%, ZnO: 
content of 4 wt%), a fluorescent whitening agent (a mixture of 4,4'-bis(benzoxazoryl)stilbene and 4,4'-bis(5-methylben- 
zoxazoryl)stilbene (8 : 2): content of 0.05 wt%), and a blue dye (ultramarine)] 



First Layer (Blue-Sensitive Emulsion Layer) 




A silver chlorobromide emulsion (Cubes, a mixture of a large-size emulsion A having an average grain 
size of 0.72 jim, and a small-size emulsion A having an average grain size of 0.60 jam (3 : 7 in terms of 
mol of silver). The deviation coefficients of the grain size distributions were 0.08 and 0.10, respectively, 
and each emulsion had 0.3 mol% of AgBr locally contained in part of the grain surface whose substrate 
was made up ol silver chloride.) 
Gelatin 

Yellow coupler (ExY) 
Color-image stabilizer (Cpd-1) 
Color-image stabilizer (Cpd-2) 
Color-image stabilizer (Cpd-3) 
Solvent (Solv-1) 



Second Layer (Color-Mixing Inhibiting Layer) 


Gelatin 


0.99 


Color-mixing inhibitor (Cpd-4) 


0.09 


Color-image stabilizer (Cpd-5) 


0.018 


Color-image stabilizer (Cpd-6) 


0.13 


Color-image stabilizer (Cpd-7) 


0.01 


Solvent (Solv-1) 


0.06 


Solvent (Solv-2) 


0.22 
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Third Layer (Green-Sensitive Emulsion Layer) 




A silver chlorobromide emulsion B (Cubes, a mixture of a large-size emulsion B hav,ng an average grain 
size ot 0 45 urn and a small-size emulsion B having an average grain size of 0.35 urn (1 : 3 in terms of 
mol ot silvery The deviation coefficients of the grain size distributions were 0.10 and 0.08 respectively, 
and each emulsion had 0.4 mol% of AgBr locally contained in part of the grain surface whose substrate 
was made up o! silver chloride.) 
Gelatin 

Magenta coupler (ExM) 
Ultraviolet absorbing agent (UV-1 ) 
Ultraviolet absorbing agent (U V-2) 
Ultraviolet absorbing agent (UV-3) 
Ultraviolet absorbing agent (UV-4) 
Color-image stabilizer (Cpd-2) 
Color-image stabilizer (Cpd-4) 
Color-image stabilizer (Cpd-6) 
Color-image stabilizer (Cpd-8) 
Color-image stabilizer (Cpd-9) 
Color-image stabilizer (Cpd-10) 
Color-image stabilizer (Cpd-11) 
Solvent (Solv-3) 
Solvent (Solv-4) 

Solvent (Solv-5) 


0.14 

1.36 
0.15 
0.05 
0.03 
0.02 
0.04 
0.02 
0.002 

0.09 

0.02 

0.03 

0.01 

0.0001 

0.11 

0.22 

0.20 



Fourth Layer (Color- Mixing Inhibiting Layer) 


Gelatin 


0.71 


Color-mixing inhibitor (Cpd-4) 


0.06 


Color-image stabilizer (Cpd-5) 


0.013 


Color-image stabilizer (Cpd-6) 


0.10 


Color-image stabilizer (Cpd-7) 


0.007 


Solvent (Solv-1) 


0.04 


Solvent (Solv-2) 


0.16 



Fifth Layer (Red-Sensitive Emulsion Layer) 




A silver chlorobromide emulsion C (Cubes, a mixture of a large-size emulsion C hav.ng an average igra.n 
size of 0 50 urn, and a small-size emulsion C having an average grain s.ze of 0.41 urn (1 4 in terms of 
mo! silver" The deviation coefficients of .he grain size distributions were 0.09 and 0.11. -spective^ 
and each emulsion had 0.5 mol% of silver bromide locally contained in part of the gram surface whose 
substrate was made up ot silver chloride.) 
Gelatin 

Cyan coupler (1) 

Ultraviolet absorbing agent (U V-1 ) 
Ultraviolet absorbing agent (UV-2) 
Ultraviolet absorbing agent (UV-3) 
Ultraviolet absorbing agent (UV-4) 
Color-image stabilizer (C'pd-1) : 
Color-image stabilizer (Cpd-9) 
Color-image stabilizer (Cpd-10) 
Color-image stabilizer (Cpd-12) 

Solvent (Solv-6) . . . 


0.20 

1.11 

0.16 

0.14 

0.05 

0.04 

0.06 

0.25 

0.01 

0.01 

0.02 

0.23 
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Sixth Layer (Ultraviolet Absorbing Layer) 




Gelatin 


0.66 


5 


Ultraviolet absorbing agent (UV-1) 


0.19 




Ultraviolet absorbing agent (UV-2) 


0.06 ! 




Ultraviolet absorbing agent (UV-3) 


0.06 




Ultraviolet absorbing agent (UV-4) 


0.05 




Ultraviolet absorbing agent (UV-5) 


0.09 


10 


Solvent (Solv-7) 


0.25 




Color-image stabilizer (Cpd-19) 


0.05 



15 



20 



Seventh Layer (Protective Layer) 



Gelatin 

Acryl-modified copolymer ot polyvinyl alcohol (modification degree: 17 %) 
Liquid paraffin 

Surface-active agent (Cpd-13) 



1.00 
0.04 
0.02 
0.01 



[0325] The compounds used in this example and the following examples are shown below. 



25 



30 



35 



(ExY) Yellow coupler 
A mixture in 60:40 (molar ratio) of 

CI 

0 0 \ . 

(CH*),C -<!-CH-<f-MH— (CjS Cjtf n (l) v 

MHC0CH0— (C^) 



and 



40 CH,0 

0 0 ) — V 

(CH,),c— U-:h-c!-nh— (Cj) c^„(t) x 

°^y^ Wocao-^QV-r^uW 
ca, 



50 
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10 



15 



(3;cM) Magenta coupler 
A mixture in 60:40 (molar ratio) of 




W 




MHCOCa^H^OOCu^tf 



and 



20 



CfH»i(t) x 



C HC HiN HC 0 CHO — (\) i 
CH, C«H„ 



30 



(Cpd-l) Color— image stabilizer 



35 



^ 1 "~" ^ ) a numbe r average 

CONHCdH^t) molecular weight 60,000 



40 



(Cpd-2) Color-image stabili 



lzer 



45 



CH 3 ^ _CH 3 
OH I OH 



CH 



50 



ca 3 ch, 
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(Cpd-3) Color-image stabilizer 



0 0 0 

OCHjCH^CHi 0CH x c£— :H Z OCH*CH— ZH^ 




.C 3, X. C H 3 Jw r Hj 



\ t 



a = 7 — 3 (average) 



(Cpd-4) Color-mixing inhibitor 

A mixture in 1:1:1 (molar ratio) of 




(Cpd-S) Color-mixing inhibiting auxiliary 




00C u H„(a) 



(C p a — 6 ) Stabilizer 

number average 
molecular weight 600 

m/n= 10/9 0 (weight ratio) 




0932079A1 I > 
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10 



cn^A t\ Color-mixing 
(Cpd-7) inhi bitor 




( C p ci — 8 ) Co lor- image stabilizer 





15 



20 



25 



( r « a - q > Color-image 
(Cpa-9) stabilizer 



o 

I 

0^0C l4 H„(n) 



CL Jx. Jl\ 

i 

COOC^H, 



(Cpd—LO) Color-image 
stabi 1 izer 

so, a 



CuHuOC" 
0 



"COCuHjj 



30 



35 



40 



45 



(Cpd-1 1) 



ci 



Cj|rt 37 C0NH 



CU 



fH M 




CI 



CHaCHiMHSOxCllj 
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(C?d-l 2) Color-image stabilizer 
OH 



OH 



(Cpd— 13) Surface-active agent 
A mixture in 7:3 (molar ratio) of 

C»Hs 

CH,C00CH,CHC 4 H, 
NiO.S— CH— COOCa 2 CHC 4 H 9 

C,H 5 and 



CH, 

C !3 Hi7COMH(CH 7 h--!i'-Ca,COO 
CH, 



(Cpd-14) (Cpd-1 S) 

A mixture in 1:1 (molar ratio) 

40 y^XOHHt 




/ s. ^5^ocHtC3C,H,, 
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70 



(Cpd-16) 




00H 



Cuflnfr) 



(Cpci-1 7) 




H 



CHj OC„H,,(b) 



(Cpd-18) 



20 




0 C — (CHj)t — C 0 

3 . s 



1 CH, 




25 



30 (Cpd-19) 



35 



ok 



isx OH 

NaOjS SOaNa 



(C-l) 

A mixture in 15:85 (molar ratio) of 
OH H C,H 8 



CI 



and 



40 



45 



OH 



C1^^^»HC0C,»H 3 



CI 



50 
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w 



(UV-1) Ultra-violet absorbent (XIV— 2) Ultra-violet 

absorbent 



CO-© 



HO CjH„{l) 



HO AH,<»> 



;5 



(UV-3) Ultra-violet absorbent (HV-4) Ultra-violet 

absorbent 



HO C4rt.(0 



HO C4H.1t) 



co-q 



30 



(UV-5) Ultra-violet absorbent 



35 



HO C^H-fsec) 



com 



50 



(So 1 v- 1) 



(Solv-2) 



C l H l7 CH-CH(CH?)7COOC,H 17 

V 



o 



„C00C 4 H f (n) 



:0 0C<H,(n) 
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(So L v - 3 ) 



(So Lv-4) 



0 0 

c 4 H.pc— ;ca,)i— -oc«a ( 



O^-^CiHu^)), 



(S o iv-5) 



ca, 
CHCHj 



( S o i v - 6 ) 




:oo-Q 



( S o 1 v - 7 ) 



( S o 1 v - 3 ) 



cooc„a u (0 



0- 



£0 0C„Hii(D 



C ,H, 7 0 (! — (C H,) 5 — C 0 C S H it 



C00C„H n (i) 



(Solv-9) 



C t H, 

^^XOOCHjCHC.H, 
\-^^c 0 0 C H,C a C 4 H , 



H Z C! 
C,H, 



[0326] Light-Sensitive Materials 102 to 115 were prepared in the same manner as the Light-Sens.t^e Matenal 101 
except that the composition in the tilth iayer was changed' as shown in Table 3 shown betow. In these «• 
coup?*, of formu.a (II) were changed but used in equivalent moles. Further, the average gra.n coupler- 
containing lipophilic fine grains prepared in the preparation of these samples were an ,n the range , of 0: 7 o 0.19 urn. 
The proportion of the compound of formula (I) and the compound of formula (II) is shown ,n molar rat,o( /„). 
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Table 3 





Sample No. 


Coupler of 
formula(ll) 


Compound of 
formula(l) 


Ratio of (I) to (II) 


Fastness to light 
(remaining ratio 


Remarks 


5 










%) 






101 


1 






65 


Comparative 
example 




102 


1 


a 


30 


69 


Comparative 


10 












example 




103 


1 


b 


30 


71 


Comparative 
example ,. 




104 


1 


A-1 


30 


89 


This invention 




105 


1 


A-2 


30 


89 


This invention 


15 


106 


1 


A-3 


30 


87 


This invention 




107 


1 


A-4 


30 


89 


This invention 




108 


1 


A-8 


30 


90 


This invention 




109 


1 


A-10 


30 


86 


This invention 


20 


110 


2 


A-1 


15 


84 


This invention 


111 


3 


A-2 


20 


87 


This invention 




112 


4 


A-3 


10 


79 


This invention 




113 


5 


A-4 


20 


85 


This invention 




114 


6 


A-5 


20 


84 


This invention 


25 


115 


7 


A-6 


15 


81 


This invention 



[0327] Further, the comparative compounds a and b shown in the Table were as follows. 



30 



Comparative compound a 



35 



o o 

CH 2 = CH-f CH 2 >r O - C - CH - CH 2 - C ^ O-f CH 2 tt CH - CH 2 

CH 3 



40 



(Compound example S-112 described in JP-A-8-44015 ) 



Comparative compound b 



45 



<2> 



o 

!! 

C -0+CH 2 -. 



O 



CH 3 
i 



-O — rCK 2 VO-C -C = CK 2 



50 



(Compound example S-103 described in JP-A-8-44015 ) 



55 



[0328] First, Light-Sensitive Material 104 was exposed to light image-wise, so that about 30% ot the coated amount 
ot silver would be subjected to development, and it was continuously processed using a paper processor, until the 
replenishment rale of the color-developing solution in the following processing steps became twice the volume of the 
tank. 
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w 



15 



Processing step 


Temperature 


Time 


Replenishment rate 


Tank volume 


Color development 


38.5 °C 


45 sec 


73 ml 


500 ml 


Bleach-fix 


30-35 °C 


45 sec 


60 ml 


500 ml 


Rinse (1) 


30-35 °C 


20 sec 




500 ml 


Rinse (2) 


30-35 °C 


20 sec 




500 ml 


Rinse (3) 


30-35 °C 


20 sec 


370 ml 


500 ml 


Drying 


| 70-80 °C 


60 sec 






* The replenishment rate was the amount per m 2 of the light-sensitive material, 
(the rinse was conducted in a 3-tank counter-current system of Rinse (3) to Rinse (1)) 



[0329] The composition of each processing solution is shown below 



Color Developing Solution 



Tank solution 



Replenisher 



20 



25 



30 



35 



40 



45 



50 



55 



Water 

Sodium triisopropylene(P) sulfonate 

Ethylenediaminetetraacetic acid 

Disodium 1 ,2-dihydroxybenzene-4,6-disulfonate 

Triethanolamine 

Potassium chloride 

Potassium bromide 

Potassium carbonate 

Fluorescent whitening agent (WHITEX 4, trade name, made by Sumitomo Chemical 
Ind. Co.) 
Sodium sulfite 
Diethylhydroxylamine 

Disodium-N.N-bis(sulfonatoethyl) -hydroxylamine 

N-ethyl-N-((3-methane-sulfonamidoethyl)-3-methyl-4-aminoaniline sulfate 
Water to make 

pH (25 °C) __ 



700 ml 
0.1 g 
3.0 g 
0.5 g 
12.0g 
6.5 g 
0.03 g 
27.0 g 
10 g 

0.1 g 

1.1 9 
10.0 g 
5.0 g 
1000 ml 
10.0 



700 ml 
o.i g 
3.0 g 
0.5 g 
12.0 g 



27.0 g 
3.0 g 

0.1 g 

1-1 g 

13.0 g 
11.5 g 
1000 ml 
11.0 



Bleach-fixing solution (Both tank solution and replenisher) 


Water 


600 ml 


Ammonium thiosulfate (700 g/liter) 


100 ml 


Ammonium sulfite 


40 g 


Etylenediaminetetraacetic acid iron(lll) ammonium 


55 g 


Ethylenediaminetetraacetic acid disodium 


5g 


Ammonium bromide 


40 g 


Nitric acid (67 %) 


30 g 


Water to make 


1 000 ml 


pH (25 °C) 


4.8 



Rinse solution (Both tank solution and replenisher) 

Ion-exchanged water (calcium and magnesium each were 3 ppm or below.) 

[0330] Then, the respective samples were subjected to gradation exposure to light through a three-color separation 
optical wedge for sensitometry using a sensitometer (FWH type, manufactured by Fuji Photo Film Co., Ltd.; color 
temperature of the light source: 3,200 °K). This exposure was carried out such that the exposure amount would be 
250 CMS by the exposure time of 0.1 sec. 

[0331] These samples were subjected to the lollowing evaluations: 
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Evaluation 1 (color-forming property: Dmax) 

[0332] The exposed samples were processed with the above running solutions by using a paper processor. The 
maximum color density (Dmax) of cyan in the cyan color-formed section (red-exposed section) of each of the processed 
s samples was measured by an X-Rite 350 densitometer (manufactured by The X-Rite Company). 

Evaluation 2 (cyan stain at the time of processing) 

[0333] The difference between the cyan density of the Dmin section of each of the samples that were processed 
10 with a bleach-fix solution for cyan stain at the time of processing, which solution was prepared by changing the amount 
of ammonium sulfite contained in the above shown bleach-fix solution from 40 g to 4.0 g, and by changing the pH from 
4.8 to 8.0, and the cyan density of the Dmin section of each of the samples that were processed with the above described 
bleach-fix solution, was determined, to designate this difference as cyan stain at the time of processing. 

75 Evaluation 3 (fastness to light) 

[0334] Each of the samples processed in the processing steps in Evaluation I was irradiated with light tor 14 days 
using a xenon irradiator of 100,000 lux. During the irradiation, a heat-absorbing filter and an ultraviolet-absorbing filter, 
in the latter filter the light transmittance at 370 nm being 50%, were used. The cyan density residual rate (%) after the 
20 irradiation with light, at the points where the cyan density before the irradiation with light was 0.5, was found, to evaluate 
fastness to light. The evaluation results are also shown in Table 3. 
[0335] In each of samples, a cyan image having a high density was obtained. 

[0336] It can be understood that the samples containing the compound according to the present invention was ex- 
cellent in fastness to light, than samples containing a conventionally known compound a or b, from the comparison 
25 between samples 102, 103 and 104 to 115. 

Example 2 

[0337] Samples 201 to 210 were prepared in the same manner as in Sample 101 in Example 1, except that the 
30 composition in the fifth layer was changed as shown in Table 4 shown below. Thereafter Samples 201 to 210 were 
exposed to light and subjected to development in the same manner as in Example 1 , to evaluate various items. In 
passing, in the evaluation of fastness to light, the data of the initial density of 2.0 (Do: 2.0) are shown. 



Table 4 



35 


Sample No. 


Compound of 
formula(ll) 


Compound 
of formula \ 
(D 1 > 


Compound of 
formula(IV) 2 ) 


Fastness to 
light 

(remaining 
ratio %) 


Cyan stain at 
processing 


Remarks 


40 


201 


1 


A-1 




89 


0.05 


This invention 


202 


1 


A-1 


ph-52 


94 


0.01 


This invention 




203 


1 


A-3 


ph-3 


92 


0.01 


This invention 




204 


1 


A-4 


ph-4 


92 


0.01 


This invention 




205 


L 


A-5 


ph-6 


93 


0.01 


This invention 


45 


206 


2 


A-6 


ph-6 


91 


0.01 


This invention 




207 


3 


A-7 


ph-9 


92 


0.01 


This invention 




208 


4 


A-8 


ph-20 


91 


0.01 


This invention 




209 


5 


A-9 


ph-19 


92 


0.01 


This invention 


50 


210 


13 


A-10 


| ph-29 


91 


0.01 


This invention 



Note 

1 ) The added amount was 30 mol% to the compound of formula(ll). 

2) The added amount was 25 mol% to the compound of formula(ll). <i . 



[0338] As is apparent from Table 4, it can be understood that, when the cyan coupler of formula (II) and the vinyl 
compound of formula (I) defined in the present invention were used in combination, and the compound represented 
by formula (VI) was also used, the effect of the present invention could be further more effectively exhibited. 
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Example 3 

[0339] Sample 301 was prepared in the same manner as Sample 101 in Example 1 . except that the coating solution 

for the fifth layer was changed as shown below. _ mat . ria , qni 

[0340] Samples 302 to 308 were prepared in the same manner as the thus-prepared L.ght-sens.t,ve material 301 . 
f urther adding the compound of formula (!) shown in Table 5 below The obtained results are shown in Table 5. 



Table 5 



10 


Sample No. 


Compound of 
formula (II) 


Compound of 
formula(l)* 


Fastness to light 
(remaining ratio 

%) 




301 ! 


1 




91 


15 


302 


1 


A-1 


95 


303 


1 


A-3 


96 




304 


1 


A-4 


94 




305 


2 


A-6 


95 




306 


3 


A-10 


96 


20 


307 


4 


A-1 1 


95 




! 308 


13 


A-1 3 


95 



Stain at 
processing 



Remarks 



0.01 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 



Comparative 

example 
This invention 
This invention 
This invention 
This invention 
This invention 
This invention 
This invention 



25 



30 



35 



40 



Note 



The added amount of the compound of formula(l) was 30 mol% to the compound of formula(U). 



[0341] From the results shown in Table 5, it can be understood that, in comparison with Sample paving a fifth 
aver that contained Color-image stabilizer (Cpd-7) and Light-fading preventing agent (C-1), in the cases of Samp es 
So" iX^Tccn^ additionally the compound of formula (I), the fastness to light was .more • ™rR^ (uU 
traadditively) improved, while the stain at the time of the processing was not impaired by the addtt.on of the compound 
of formula (I). 



Fifth Layer (Red-Sensitive Emulsion Layer) 



45 



SO 



55 



A silver chlorobromide emulsion C (Cubes, a mixture of a large-size emulsion C having an average grain 
size of 0 50 urn and a small-size emulsion C having an average grain size of 0.41 urn (1 : 4 in terms ot 
mol of silver) The deviation coefficients of the grain size distributions were 0.09 and 0.11 , respectively, 
and each emulsion had 0.5 mol% of silver bromide locally contained in part of the gram surface whose 
substrate was made up of silver chloride.) 
Gelatin 

Cyan coupler (1) 
Color-image stabilizer (Cpd-1) 
Color-image stabilizer (Cpd-6) 
Color-image stabilizer (Cpd-7) 
Color-image stabilizer (Cpd-9) 
Color-image stabilizer (Cpd-1 0) 
Color-image stabilizer (Cpd-1 4) 
Color-image stabilizer (Cpd-1 5) 
Color-image stabilizer (Cpd-1 6) 
Color-image stabilizer (Cpd-17) 
Color-image stabilizer (Cpd-1 8) 
Solvent (Solv-5) 
Solvent (Solv-8) 
Solvent (Solv-9) 

Light fading preventing agent (C-1) - . — 



0.12 



1.11 

0.16 

0.05 

0.05 

0.02 

0.04 

0.01 

0.01 

0.06 

0.09 

0.09 

0.01 

0.15 

0.05 

0.10 

0.03 
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Example 4 

[0342] Light-Sensitive Materials (401 ) to (408) were prepared in the same manner as in Light-Sensitive Material 1 04 
prepared in Example 1, except that the constitution of the fifth layer was changed in such a manner that the used 
5 amounts ol the cyan couplers represented by formula (II) or (C) were changed as shown in Table 6 below, and that 
the polymer latex represented by formula (L) was used. With respect to these light-sensitive materials, the following 
color reproduction evaluation and processing stability evaluation were carried out, and the fastness to light was eval- 
uated in the same manner as in Example 1 . As a result, the results shown in Table 7 below were obtained. 

10 (Evaluation of Color Reproduction) 

[0343] The value of the yellow density at a cyan color-formed density of 1 .8 was designated D-y. It is indicated that 
the smaller the value of D-y is, the smaller the yellow component in the cyan color-formed section is, and the better 
the color reproduction is. 

75 

(Processing Stability) 

[0344] Before and after the running processing of Example 1 , development processing was carried out, to measure 
the cyan maximum color density (Dmax), and the value obtained by subtracting the value of Dmax obtained by using 
20 me processing solution after the running processing from the value of Dmax obtained by using the processing solution 
before the running processing, was designated ADmax. It is indicated that the smaller the value of ADmax is, the better 
the processing stability is. 



25 



30 



35 



40 



15 



50 



55 
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Table 7 



Sample No. 



401 
402 
403 
404 
405 
406 



Color reproduction D 

-y 



0.23 

0.23* 

0.23 

0.24 

0.24 

0.27 



Processing stability A 
D max 



0.01 
0.02 
0.02 
0.03 
0.02 
0.05 



Fastness to light 
(remaining ratio%) 



88 
91 
92 
92 
92 
92 



Remarks 



This invention 
This invention 
This invention 
This invention 
This invention 
This invention 
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Table 7 (continued) 



Sample No. 


Color reproduction D 

-y 


Processing stability A 
D max 


Fastness to light 
(remaining ratio%) 


Remarks 


407 


0.24 


0.09 


92 


This invention 


408 


0.45 


0.11 


92 


Comparative example 



[0345] As is apparent from the results shown in Table 7, it can be understood that the constitution of the present 
invention, containing the compound of formula (I) and the cyan couplers of formula (II) and (C), attains excellent color 
reproduction and fastness to light. The constitution of the present invention that further contains the polymer of formula 
(L) additionally brings about an excellent result of processing stability. Example 5 

[0346] A paper base both surfaces ol which had been laminated with polyethylene, was subjected to surface corona 
discharge treatment; then it was provided with a gelatin undercoat layer containing sodium dodecylbenzensulfonate, 
and it was successively coated with the various photographic constitutional layers, to prepare a multi-layer color pho- 
tographic paper (501 ) having the layer configuration shown below. 

[0347] The coating solutions for each photographic constitutional layer were prepared as follows. 
(Preparation of Fifth-Layer Coating Solution) 



20 



25 



[0348] 10 g of the above Exemplified compound (1 ) of the coupler represented by formula (1 ) was dissolved along 
with 10 g of a solvent (Solv-8), 3.3 g of a solvent (Solv-9), 2.7 g of a color-image-stabilizer (Cpd-7), 7.3 g of a color- 
image-stabilizer (Cpd-15), 0.67 g of a color-image-stabilizer (Cpd-13) : 7.3 g of a color-image-stabiiizer (Cpd-16), 10 g 
of a color-image-stabilizer (Cpd-17), 0.67 g of a color-image-stabilizer (Cpd-6), 5.3 g of a color-image-stabilizer (Cpd- 
8), and 6.7 g of a color-image-stabilizer (Cpd-18), in 50 ml of ethyl acetate, and the resulting solution was emulsified 
and dispersed in 400 g of a 12% aqueous gelatin solution containing 2.2 g of a surface active agent (Cpd-12), to 
prepare an emulsified dispersion C having an average grain size of 0.15 ujti. 



30 



35 



40 



tnr,A c> Color-image 
(Cod 6) stabili2 . er 

SO2H 



CnE 2 goc 
o 



o 



(Cpd>7) Co lor- image stabilizer 
CH 3 

iCE2CK77r-fCE 2 C) 



s COC 14 E 2 s 
O 





number average 
molecular weight 600 
m/n=10/90 



45 



SO 



(Cpd—8) Color-image stabilizer 

O 
II 

OCOCi 6 H 3 3(n) 
CI. X ,C1 

O 



COOC 2 H 5 
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(Cpd-12) Surface-active agent 

A mixture in 1:1 of (1) and (2) 
(1) (2) 



C12KZS 




SQ 3 Ka 



10 
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is 



(Solv-fl) Solvent 



(Solv-9) Solvent 



20 



COOC a Ki7(£K) 
(CH 2 ) 8 

COOC 6 H 17 (EH) 



30 



35 



[0349] On the other hand, a silver chiorobromide emulsion C (cubes, a mixture of a large-size emulsion C having an 
average grain size of 0.50 urn, and a small-size emulsion C having an average grain size of 0.41 u,m (1 : 4 in terms of 
mol of silver), the deviation coefficients of the grain size distributions being 0.09 and 0. 11 respectively, and each emul- 
sion having 0.8 mol% of silver bromide locally contained in part of the grain surface whose substrate was made up of 
silver chloride) was prepared. To the large-size emulsion C of this emulsion, had been added 5.0 x 10" 5 mol, per mol 
of silver of each of red-sensitive sensitizing dyes G and H shown below, and to the small-size emulsion C of this 
emulsion, had been added 8.0 x 10 -5 mol. per mol of silver, of each of red-sensitive sensitizing dyes G and H shown 
below. Further, Additive X was added in an amount of 2.6 x 10 3 , per mol of the silver halide. Further 1-(5-methyiurei- 
dophenyl)-5-mercaptotetrazole was added in an amount of 5.9 x 10 -4 mol, per mol of the silver halide. The chemical 
ripening of this emulsion was carried out optimally with a sulfur sensitizer and a gold sensitizer being added. 
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CH 3 



10 



15 




Sensitizing dye H 
C 6 H 5 H 



CH 



CK 3 




.CH 3 



CH 3 



30 



Additive X 



o 




35 



40 



[0350] The above emulsified dispersion C and this silver chlorobromide emulsion C were mixed and dissolved, to 
prepare a fifth-layer coating solution. The coating amount of the emulsion is in terms of silver. 

[0351] The coating solutions for the first layer to fourth layer and the sixth layer to seventh layer were prepared in 
the similar manner as that lor the fifth layer coating solution, using each composition for the layer constitution described 
blow. These coating solutions were coated within 15 minutes after the preparation. As the gelatin hardener lor each 
layer 1-oxy-3,5-dichloro-s-triazine sodium salt was used. 

[0352] Further, to each layer, were added the following AS-1 , AS-2, AS-3. and AS-4, so that the total amounts would 
be 15.0 mg/m 2 , 6.0 mg/m 2 , 5.0 mg/m 2 , and 10.0 mg/m 2 respectively. 



45 



so 




(AS-2) Antiseptics 

KO-^^COOC^Kg 
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(AS-3) Antiseptics 



w 



15 



20 



25 




NE 2 





H 1 


R 2 


a 


-Ma 


-NHMa 


b 


-Me 


. ~NH 2 ., 


c 


-K 


-NE 2 


d 


— K 


-NEMe 



NH 2 



30 



A mixture in 1:1:1:1 (weight ratio) of a t b, c and d 



35 



(AS-4) Antiseptics 



40 



OCH 2 CH 2 OH 




45 



50 



[0353] The silver chlorobromide emulsions A and B for each photosensitive emulsion layer were prepared in the 
same manner as the chloroboromide emulsion C, except that the following spectral sensitizing dyes were used, and 
the additive X was not added. 

[0354] To the silver chlorobromide emulsion A for the blue-sensitive emulsion layer, the following sensitizing dyes 
A, B, and C were added, respectively, to the large-size emulsion, in an amount of 1 .4 x 10' 4 mol per mol of the silver 
halide, and to the small-size emulsion in an amount of 1 .7 x 10 4 per mol of the silver halide. 
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Sensitizing dye A 



10 



15 



ci I 

(CE 2 ) 3 




so 3 



6 



(CE 2 ) 3 
S03K-N(C2H5)3 



Sensitizing dye B 



20 



2S 



30 





(CH 2 ) 4 

S0 3 E-N(C 2 H 5 )3 



35 



Sensitizing dye C 



40 



45 



Br | 



(CH 2 )4 




so 3 « 



(CK 2 ) 4 
S0 3 H-N(C 2 H 5 )3 



so 



55 



[0355] To the silver chlorobromide emulsion B for the green-sensitive emulsion layer, the sensitizing dye D was 
added to the large-size emulsion in an amount of 3.0 x 10-4 mol per mol of the silver halide. and to the small-size 
emulsion in an amount of 3.6 x 10-« mol per mol of the silver halide; the sensitizing dye E was added to the large-size 
emulsion in an amount of 4.0 x 10-5 ^ per mol of the silver halide, and to the small-size emulsion in an amount of 
7 0x10-5 mo , p er m0 | of the silver halide; and the sensitizing dye F was added to the large-size emulsion in an amount 
of 2.0 x 10-4 mo , per mol of the silver halide, and to the small-size emulsion in an amount of 2.8 x mol per mol of 
the silver halide. 
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20 



Sensitizing dye E 



30 




CK 




35 



40 



45 



50 



Sensitizing dye F 




SO3 



S0 3 H-N(C 2 H 5 )3 



55 [0356] Further, to the silver chlorobromide emulsion A for the blue-sensitive emulsion layer, and the silver chloro- 
bromide emulsion B for the green-sensitive emulsion layer, was added 1-(5-methylureidophenyl)-5-mercaptotetrazole 
in amounts of 3 3 x 10- 4 mol, and 1 .0 x 10" 3 mol, per mol of the silver halide, respectively. 

[0357] Further, to the second layer, the fourth layer, the sixth layer, and the seventh layer, it was added in amounts 
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of 0 2 mg/m 2 0.2 mg/m 2 , 0.6 mg/m 2 , and 0.1 mg/m 2 respectively. 

[03581 Further to the blue-sensitive emulsion layer and the green-sensitive emulsion layer, was added 4-hydroxy- 
6-methyM 3 3a 7-tetrazaindene in amounts of 1 x 10' 4 mol and 2 x 10" 4 mol, respectively, per mol of the silver halide. 
[0359] Further, as an irradiation-neutralizing water-soluble dye, the lollowing compounds were added to the second, 
5 the fourth, and the sixth layers, with separated. 




and 



20 E5C2OOC CH-CE = CH-CE = CH COOCeKs 

^ .BOiIt f .SO3K 



45 





Q 



(•40 mg/m 2 ) 



KO3S. 

30 

and 

CH 3 

E 3 CHNOC n CH - CE = C - CK = CH x CONHCK3 




-N'" HO" 
K0 3 S V K0 3 S^^ 



(20rag/m 2 ) 



and 



so 
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10 



NaOOC N= 



N OH 
S0 3 Na 



S0 3 Na 



(5mg7m ) 



is (Layer Constitution) 

[0360] The composition of each layer is shown below. The numbers show coating amounts (g/m 2 ). In the case of 
the silver halide emulsion, the coating amount is in terms of silver. 



20 



Base 



25 



30 



35 



40 



Polyethylene Laminated Paper 

[0361] [The polyethylene on the first layer side contained a white pigment (Ti0 2 : content of 15 wt%), and a blue dye 
(ultramarine)] 



First Layer (Blue-Sensitive Emulsion Layer) 



A silver chlorobromide emulsion A (Cubes, a mixture of a large-size emulsion A having an average grain 
size of 0.88 um, and a small-size emulsion A having an average grain size of 0.70 u.m (3 : 7 in terms of 
mol of silver). The deviation coefficients of the grain size distributions were 0.08 and 0.10, respectively, 
and each emulsion had 0.3 mol% of silver bromide locally contained in part of the grain surface whose 
substrate was made up of silver chloride.) 
Gelatin 

Yellow coupler (ExY) 
Color-image stabilizer (Cpd-1) 
Color-image stabilizer (Cpd-2) 
Color-image stabilizer (Cpd-3) 
Color-image stabilizer (Cpd-5) 
Color-image stabilizer (Cpd-9) 
Solvent (Solv-1) 
Solvent (Solv-6) 



0.26 



1.4 

0.64 

0.078 

0.038 

0.085 

0.020 

0.005 

0.11 

0 11 



45 



50 
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40 



4S 



(ExY) Yellow coupler 
(ExY-1) 

CK 3 




CH 3 -C-CO-CE-CON-r:-<()> C 5 H,i(t) 
A / C 2 E 5 




so (ExY-2) 

CE 3 °^ CE 3 



CE 3 -C-C0-CH-CONE-<0> C 5 E n (t) 

C * L^\^° • NECOCHO-^^-CsHnCt) 

CE 3 



35 (ExY-3) 

CH 3 CI 



3 \ 

CE 3 -C-C0-CE-C0NE-<O> C 5 Kn(t) 

C ?V N V"° NECOCEO-^Q^CaHnJt) 

CH 3 

A mixture in 1:1:1 (molar ratio) 



so 
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(Cod — 1) Color-image stabiliz r 

CONEC4.Kg(t)- average molecular weight 60,000 



(Cpd— 2) Color— image stabilizer 

•CH3 CH3 

CH 




CH 3 



CH 3 



(Cpd-3) Color-image stabilizer 
O O 
OCE 2 CE-CE 2 9CH 2 CH-CE 2 

CE 3 





(n = 0 to 15, average 7 to 8) 



(Cpd— 5) Color-image stabilizer 

CH 3 CK 3 

C3E7O 

^OC 3 E 7 

CH3 CE 3 
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w 



(Cpd-9) Color-image stabilizer 
OK 

^ C 5 Ki7(t) 

CE 3 " 

OH 



IS 



(Solv-1) Solvent 



CaH 1 7CH-CE(CE2)7COOCaHi7 (EH) 



30 



(Solv— 6) Solvent 



0=P 



f-0-C a Hi7 



(EH) 



45 



35 


Second Layer (Color-Mixing Inhibiting Layer) 




Gelatin 


1.0 




Color-mixing inhibitor (Cpd-4) 


0.11 




Solvent (Solv-1) 


0.06 


40 


Solvent (Solv-2) 


0.22 




Solvent (Solv-3) 


0.08 




Solvent (Solv-7) 


0.01 




Ultraviolet absorbing agent (UV-B) 


0.07 



50 
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(Cpd-4) Color-mixing inhibitor 
A mixture in 1:1:1 (weight ratio) of 
OE 

J. C 15 K 31 (t) 



;t)c 15 H 31 Y 



(t)Ci 5 £i3i y (sac)Ci 4 H 2 g 
OH 





(Solv-2) Solvent 

,C00C/jKo(n) 

COOC4Ko(n) 
(Solv-3) Solvent 



o=p- 




(Solv-7) Solvent 



HO~(()>-C0OCi6H33(a) 
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w 



15 



(UV-B) Ultra-violet absorbent 

(2) 



(1) 




i 

CsHnCt) 



OK 

' C4H 9 (t) 




20 



25 




(4) 



Ci-E s (t) 




C12H25 



CH3 



30 



35 



(5) 




(6) 



OH CI 
C4Eg(sec) 



C 4 Ho(t) 




C2H4COOC8H17 



40 



A mixture in 6:2:2:2:3:1 (weight ratio) of 
(1). (2), (3), (4). (5) and (6) 



45 



so 



ss 



Third Layer (Green-Sensitive Emulsion Layer) 



A silver chlorobromide emulsion B (Cubes, a mixture of a large-size emulsion B having an average gram 
size of 0.55 urn, and a small-size emulsion B having an average grain size of 0.39 ujti (1 : 3 in terms of 
mol of silver). The deviation coefficients of the grain size distributions were 0.10 and 0.08, respectively, 
and each emulsion had 0.7 mol% of silver bromide locally contained in part of the grain surface whose 
substrate was made up of silver chloride.) 
Gelatin 

Magenta coupler (ExM) 
Ultraviolet absorbing agent (UV-A) 

Color-image stabilizer (Cpd-2) | m 



0.11 



1.3 
0.13 
0.12 
0.010 
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(continued) 



Third Layer (Green-Sensitive Emulsion Layer) 


Color-image stabilizer (Cpd-5) 


0.020 


Color-image stabilizer (Cpd-6) 


0.010 


Color-image stabilizer (Cpd-7) 


0.080 


Color-image stabilizer (Cpd-8) 


0.030 


Color-image stabilizer (Cpd-10) 


0.002 


Solvent (Solv-3) 


0.15 


Solvent (Solv-4) 


0.22 


Solvent (Solv-5) 


0.11 



(ExM) Magenta coupler 



20 



25 



35 



40 



45 



CH 3 




CH3 C6Ei 3 (rt) 



(ExM- 2) 
(t)C4Ko 




NHCO(CH2)2C0OCi 4 Ha9(n) 

(A mixture in 1:5 (molar ratio)) 



so 



ss 
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w 



(UV-A) Ultra-violet absorbent 



(1) 





C 5 E n (t) 



(2) 




In 



OH 

L C 4 Hc(t) 




I 

C4Hc(t) 



IS 



:o 



(3) 



CI 



OK 



O 



C 4 Kg(t) 



C 4 K 9 (t) 



(4) 



A mixture in 5:2:2:1 (weight ratio) of 
(1), (2), (3) and (4) 



OK 




C 8 K 17 (t) 



30 



35 



40 



(Cpd-10) Color-image stabilizer 
OH 



(t)C 8 Hi7 



,C 8 Ei7(t) 



OK 



45 



CSolv-4) Solvent 



(Solv-5) Solvent 



so 



0=P« 



-0-C6Ki3(n) 



CO0C 4 Hg(n) 
(CE 2 ) 8 

COOC^HgCn) 
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Fourth Layer (Color-Mixing Inhibiting Layer) 


Gelatin 


1.0 


Color-mixing inhibitor (Cpd-4) 


0.20 


Solvent (Solv-1) 


0.03 


Solvent (Solv-2) 


0.11 


Solvent (Solv-3) 


0.04 


Solvent (Solv-7) 


0.01 


Ultraviolet absorbing agent (UV-B) 


0.04 



Fifth Layer (Red-Sensitive Emulsion Layer) 


A silver chlorobromide emulsion C (Cubes, a mixture of a large-size emulsion C having an average grain 


0.086 


size of 0.55 u.m, and a small-size emulsion C having an average grain size of 0.42 urn (1 : 4 in terms of 




mol of silver). The deviation coefficients of Ihe grain size distribulions were 0.09 and 0.11, respectively, 




and each emulsion had 0.8 mol% of silver bromide locally contained in part of the grain surface whose 




substrate was made up of silver chloride.) 




Surface active agenl (Cpd-12) 


0.032 


Gelatin 


0.79 


Coupler (1) represented by formula (1) 


0.15 


Solvent (Solv-8) 


0.15 


Solvent (Solv-9) 


0.05 


Color-image stabilizer (Cpd-7) 


0.04 ; 


Color-image stabilizer (Cpd-1 5) 


0.11 


Color-image stabilizer (Cpd-1 3) 


0.01 


Color-image stabilizer (Cpd-1 6) 


0.11 


Color-image stabilizer (Cpd-1 7) 


0.15 


Color-image stabilizer (Cpd-6) 


0.01 


Color-image stabilizer (Cpd-8) 


0.08 


Color-image stabilizer (Cpd-1 8) 


0.10 



35 



Sixth Layer (Ultraviolet Absorbing Layer) 


Gelatin 


0.63 


Ultraviolet absorbing agent (UV-C) 


0.35 


Color-image stabilizer (Cpd-7) 


0.050 


Solvent (Solv-9) 


0.050 



45 



50 



55 
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(UV-C) Ultra-viol t absorb nt 
(1) C2> 




A mixture in 6:2:2:2:3:1 (weight ratio) of 
(1) , (2) , (3) , (4) . (5) and (6) 



Seventh Layer (Protective Layer) 




Acid-processed gelatin 

Acryl-modificd copolymer ot polyvinyl alcohol (modification degree: 17 %) 
Liquid paraffin 

Surface -active agent (Cpd-11) 


1.0 
0.043 
0.020 
0.026 
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w 



(Cpd-11) Surface-active agent 

(1) „ _ (2) 

CH2COOCE2CEC4K9 
Na03S-CHCOOCE 2 CEC4H 3 



C2S5 



CaFi7S0 2 NCE 2 COOE 
C3E7 



15 



(3) 



?K 3 



Ci3H27CONK(CH 2 )3NCK 2 COO e 

CH 3 

A mixture in 3:1:3 (weight ratio) of 
(1), (2) and (3) 



30 



35 



40 



45 



[0362] Light-Sensitive Materials 502 to 526 were prepared in the same manner as the Light-Sensitive Material 501 , 
except that in the composition in the fifth layer, the coupler represented by formula (1 ) was changed as shown in Table 
8 shown below and the compound represented by formula (I) and/or the compound represented by formula (B) were 
additionally added In these changes, the coupler of formula (1) was changed but used in equivalent moles Further, 
the average grain sizes of the coupler-containing lipophilic fine grains prepared in the preparation of these samples 
were all in the range of 0.13 to 0.15 jam. The thus-prepared light-sensitive materials were stored at room temperature 
for 14 days, and then they were subjected to the following evaluations. 

[0363] First, Light-Sensitive Materials 501 to 526 were exposed to light image-wise, so that about 30% of the coated 
amount of silver would be subjected to development, and they were continuously processed using a paper processor, 
until the replenishment rate of the color-developing solution in the following processing steps became twice the volume 
of the tank. 



Processing step 


Temperature 


Time 


Replenishment rate 


Tank volume 


Color development 


38.5 °C 


45 sec 


73 mi 


500 ml 


Bleach-fix 


30-35 °C 


45 sec 


60 ml 


500 ml 


Rinse (1) 


30-35 °C 


20 sec 




500 ml 


Rinse (2) 


30-35 °C 


20 sec 




500 ml 


Rinse (3) 


30-35 °C 


20 sec 


370 ml 


500 ml 


Drying 


70-80 °C 


60 sec 






* The replenishment rate was the amount per m 2 of the light-sensitive material, 
(the rinse was conducted in a 3-tank counter-current system of Rinse (3) to Rinse (1)) 



so 


[0364] The composition of each processing solution is shown below. 








Cqlpr Developing Solutipn 


Tank solution 


^eplenisher 




Water 


700 ml 


700 ml 


55 


Sodium triisopropylene(|3) sulfonate 


0.1 g 


01 g 




Ethylcncdiaminctctraacctic acid 


3.0 g 


30 g 




Disodium 1 ,2-dihydroxybenzene-4,6-disulfonate 


0.5 g 


0.5 g 
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(continued) 



Color Developing Solution 


Tank solution 


Replenisher 


Triethanolamine 
Potassium chloride 
Potassium bromide 
Potassium carbonate 

Fluorescent whitening agent (WHITEX 4, trade name, made oy t>umuomo unemiudi 


12.0 g 
6.5 g 
0.03 g 
27.0 g 
10a 


12.0g 

27.0 g 
3.0 g 


Ind. Co.) 

Sodium sulfite 

Diethyjhydroxylamine 

Disodium-N,N-bis(sulfonatoethyl) -hydroxylamine 
N-ethyl-N-(3-methanesulfonamidoethyl)-3-methyl-4-aminoaniline sulfate 


0.1 g 
1.0 g 
10.0 g 
5.0 g 
1000 ml 
10.0 


0.1 g 
10 g 
13.0g 
11.5g 
1000 ml 
11.0 


Water to make 


pH (25 °C) 



Bleach-fixing solution (Both tank solution and replenisher) 



Water 

Ammonium thiosulfale (700 g/liter) 
Ammonium sulfite 

Etylenediaminetetraacetic acid iron(lll) ammonium 
Ethylenediaminetetraacetic acid disodium 
Ammonium bromide 
Nitric acid (67%) 
Water to make 

pH (25 °C) (pH was adjusted by acetic acid and aqueous ammonium) 



600 ml 
100 ml 
40 g 
55 g 

5g 

40 g 
30 g 
1000 ml 

4.8 



Rinse solution (Both tank solution and replenisher) 

Ion-exchanged water (calcium and magnesium each were 3 ppm or below) 

r03651 Then, the respective light-sensitive materials were subjected to gradation exposure to light through a three- 
color separation optical wedge for sensitometry using a sensitometer (FWH type, manufactured by Fuji Photo Film 
Co., Ltd.; color temperature of the light source: 3,200 °K). This exposure was carried out such that the exposure amount 
would be 250 CMS by the exposure time of 0.1 sec. 

[0366] Each of the exposed sample was processed with the above running solutions using the paper processor. 
Evaluation (fastness to light) 

r03671 Each of the light-sensitive materials processed was irradiated with light for 8 days using a xenon irradiator of 
a light illuminance of 200,000 lux. The cyan density residual rate (%) after the irradiation with light, at the points where 
the cyan density before the irradiation with light was 0.5, was found, to evaluate fastness to light, in both cases, wherein, 
during the irradiation, irradiation was conducted through an ultraviolet -absorbing filter [X], in which the light transmit- 
tance at 420 nm being 50% (for the case, an ultraviolet radiation portion was less), and through an ultraviolet-absorbing 
filter [Y], in which the light transmittance at 300 nm being 50% (tor the case, an ultraviolet radiation portion was large). 
[0368] The evaluation results are also shown in Table 8. 
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[0369] When the compound represented by. formula (I) is added to the coupler represented by formula (1 ), without" 
the addition of the compound represented by formula (B), the effect for improving the fastness to light rich in UV light 
55 (filter [Y]) is indeed obtained, but its extent is small, and with respect to the effect for improving the fastness to light 
poor in UV light (filter [X]), the addition of a small amount thereof is effective, while when the amount is increased, the 
effect is deteriorated. On the other hand, when the compound represented by formula (B) is added without the addition 
of the compound represented by formula (I), although an effect for improving the fastness to light is obtained, irrespec- 
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tive of the extent of UV light, the extent of the improvement effect is small, and the effect is saturated by the addition 
of a small amount thereof, and even when the amount thereof is increased, the effect is not improved further. From 
this it can be understood that, for the coupler represented by formula (1 ), a combination of the compound represented 
by formula (I) with the compound represented by formula (B) results in an ultra-additive effect for securing a cyan dye 
s image excellent in fastness to light in the wide range of wavelength ranging from ultraviolet light to visible light. 

Example 6 

[0370] A paper base both surfaces of which had been coated with a polyethylene resin, was subjected to surface 
10 corona discharge treatment; then it was provided with a gelatin undercoat layer containing sodium dodecylbenzensul- 
fonate, and it was successively coated with the first to seventh photographic constitutional layers shown below, to 
prepare a sample (601 ) for comparison of a silver halide color photographic light-sensitive material. 
[0371] The coating solutions for each photographic constitutional layer were prepared as follows. 

is (Preparation of Fifth-Layer Coating Solution) 

[0372] 190 g of a cyan coupler (ExC-2), 44 g of a cyan coupler (ExC-3), 900 g of gelatin, 73 g of a color-image- 
stabilizer (Cpd-1), 120 g of a color-image-stabilizer (Cpd-6), 29 g of a color-image-stabilizer (Cpd-7), 58 g of a color- 
image-stabilizer (Cpd-9), 15 g of a color-image-stabilizer (Cpd-1 0), 15 g of color-image-stabilizer (Cpd-1 4) 280 g of a 
20 color-image-stabilizer (Cpd-1 5), 1 32 g of a color-image-stabilizer (Cpd-1 6), 1 32 g of a color-image-stabilizer (Cpd-1 7) 
were dissolved in 219 g of a solvent (Solv-5), 73 g of a solvent (Solv-8), 146 g of a solvent (Solv-9) and 250 ml of ethyl 
acetate, and the resulting solution was emulsified and dispersed in 3600 g of a 25% aqueous gelatin solution containing 
360 ml of 10% sodium dodecylbenzensulfonate, to prepare an emulsified dispersion C. 



25 



35 



40 



(ExC-2) Cyan coupler 



C4H,(t) 

KC C00-V V- CH 3 



O M 



C 4 H,(t) 



45 



50 



55 
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10 



(ExC-3) Cyan coupler 
A mixture in 50:25:25 of 

i H ' ,H " /rs 

CI^ JL NHC0CH0 — (( J 

c,H„(iy 




jH„(t) 



and 



IS 



20 




<j 2 H, 
NHC0CH0- 



C,H„(0 




|H„(t) 



and 



30 



OH 



35 



(Cpd- 1) Color-image stabilizer 



40 



-eCH 2 -CH-}- n 



CONHC 4 H 9 (t) 



number average 
molecular weight 60,000 



so 



55 



(Cpd— 6) Stabilizer 

CH, 



number average 
molecular weight 600 

m/n=10/90 
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10 



15 



20 



25 



30 



(Cpd-7) Color-mixing inhibitor 



(Cp d- 9) Color-image (Cpd-10) Color-image stabilizer 

stabi 1 izer 



0 S0,H 



q ^oc u Hjj(a) 

c 




a 

6 o 



(Cpd-l 4) (Cpd- 1 5) 

35 A mixture in 1:1 of 

^^CONH, 

QL 

OCHiCHC,H,t 




40 CON ^ "J. 



Ok. 



45 



50 and 



6 



-o 



ON— ( ) ^\^C0NH z 




C u H„(a) 



55 
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(Cpd- 1 7) 




(Solv-5) 



CR, 
I 

.CHCH, 



(So 1 v-8) 

0 0 
CiHijOC 1 — (CH 2 )s — f!oCsHn 



14S 
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(Solv-9) 



w 



.COOCH1CHC4H, 



OOCH2CHC4H, 



[0373] On the other hand, as a red-sensitive emulsion C, a silver chlorobromide emulsion (cubes, a mixture of a 
'5 large-size emulsion C having an average grain size of 0.50 urn and a small-size emulsion C having an average grain 
size ot 0.41 jim (1 : 4 in terms of mol of silver), the deviation coefficients of the grain size distributions being 0.09 and 
0.11 respectively, and each emulsion having 0.5 mol% ol silver bromide locally contained in part of the grain surface 
whose substrate was made up of silver chloride) was prepared. To the large-size emulsion C of this red-sensitive 
emulsion C, had been added 6.0 x 10 5 mol, per mol of silver, of each of red-sensitive sensitizing dyes G and H shown 
20 below, and lo the small-size emulsion C of this red-sensilive emulsion C, had been added 9.0 x 10" 5 mol, per mol of 
silver, of each of red-sensitive sensitizing dyes G and H shown below. The chemical ripening of this emulsion was 
carried out optimally with a sulfur sensitizer and a gold sensitizer being added. 



(Sensitizing dye G) 



30 



35 



CHi CH 




H 

C 2 H 5 I 




C 5 Hu 



40 



(Sensitizing dye H) 



45 



C«H« H 



so 



55 




[0374] The above emulsified dispersion C and this silver chlorobromide emulsion C (red-sensitive emulsion C) were 



146 



BNSDOCID: <EP 0932079A1 . 1_> 



EP 0 932 079 A1 



10 



mixed and dissolved, and a fifth-layer coating solution was prepared so that it would have the composition shown 
below. The coating amount of the emulsion is in terms of silver. 

(Preparation of coating solutions for the first to the fourth, and the sixth to the seventh layers) 

[037S1 The coating solutions for the first layer to fourth layer and the sixth layer to seventh layer were prepared in 
the similar manner as that for the fifth layer coating solution. As the gelatin hardener for each layer, 1 -oxy-3,5-d.chloro- 

^££2.%S££™ added Ab-1 , Ab-2, Ab-3, and Ab-4, so that the total amounts would be 15.0 mg/ 
m 2 , 60.0 mg/m 2 , 5.0 mg/m 2 and 10.0 mg/m 2 , respectively. 



(Ab-1) (Ab-2) Antiseptics ( A fc_3) Antiseptics 

is Antiseptics 




HO 




00C 4 H,<i) 




25 



(Ab-4) Antiseptics 



30 



35 



40 



45 



SO 



55 




a 


— CHj 


— HHCHj 


b 


— CH, 


— NH X 


c 


— H 


— MHz 


4 


— H 


— HHCHj 



A mixture in 1:1:1:1 of a., b, c and d 
[0377] The silver chlorobromide emulsion of each photosensitive emulsion layer was as follows. 
•Blue-Sensitive Emulsion A 

f0378] To the silver chlorobromide emulsion (cubes; a mixture of a large-size emulsion A having an average gfain 
size of 0 72 pm, and a small-size emulsion A having an average grain size of 0.60 pm (3 : 7 ,n terms of mol of srtver) 
the deviation coeffic.ents of the grain size distributions were 0.08 and 0.10, respectively, and each emulstor . had £3 
mol% of silver bromide locally contained in part of the grain surface whose substrate was made up of silver chlor.de) 
the sensitizing dyes A, B, and C shown below were added, respectively, to the large-size emulsion A^ ,n an amoun of 
4 X10-4 mol per mol of the silver ha.ide, and to the small-size emulsion A in an amount of 1.7 x 10"* per mol of the 
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silver halide, to obtain a blue-sensitive emulsion A for use in this Example. 



(Sensitizing dy A) 



10 



15 




(CH 2 ) 3 (CHj) 3 
S0 3 - S0 3 H-N(C 2 H$) 3 



20 



(Sensitizing dye B) 



25 



30 




I 

(CH 2 )< 

S0 3 H-N(C 2 H 5 )3 



35 



40 



45 



(Sensitizing dye C) 



I I 

(CH 2 ) 4 (CHi) 4 
S0 3 ~ S0 3 H-N(C 2 H 3 ) 3 



so 



55 



•Green-Sensitive Emulsion B 

[0379] To the silver chlorobromide emulsion (cubes, a mixture of a large-size emulsion B having an average grain 
size of 0.45 um, and a small-size emulsion B having an average grain size of 0.35 um (1 : 3 in terms of mol of silver); 
the deviation coefficients of the grain size distributions were 0.10 and 0.08, respectively, and each emulsion had 0.4 
mol% of silver bromide locally contained in part of the grain surface whose substrate was made up of silver chloride), 
the sensitizing dye D shown below was added to the large-size emulsion B in an amount of 3.0 x 10 -4 mol per mol of 
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the silver halide, and to the small-size emulsion B in an amount of 3.6 x 10" 4 mol per mol of the silver halide; the 
sensitizing dye E was added to the large-size emulsion B in an amount of 4.0 x 10/ 5 mol per mol of the silver halide, 
and to the small-size emulsion B in an amount of 7.0 x 10' 5 mol per mol of the silver halide; and the sensitizing dye F 
was added to the large-size emulsion in an amount of 2.0 x 10' 4 mol per mol of the silver halide, and to the small-size 
5 emulsion in an amount of 2.8 x 10" 4 mol per mol of the silver halide, to obtain a green-sensitive emulsion B for use in 
this example. 




25 



(Sensitizing dye E) 



30 



35 





(CH 2 )< (CH 2 )< 1 

S0 3 " S0 3 H-N(C 2 H5) 3 



40 



45 



SO 



(Sensitizing dye F) 




CjH 5 o 

// C H — — C -— "C H \ 
*N N 

I 1 

(CH 2 ) 4 (CH 2 ) 

— S 




so 3 ~ 



OjH-N(C 2 Hj) 3 
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[0380] Further, the following Compound I was added to the red-sensitive emulsion layer, in an amount of 2.6 x 10* 3 
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mol per mol ol the silver halide. 



(Compound I) 



w 



/5 




[0381] Further, to the blue-sensitive emulsion layer, the green-sensitive emulsion layer, and the red-sensitive emul- 
sion layer, was added 1-(3-methylureidophenyl)-5-mercaptotetrazole in amounts of 3.3 x 10" 4 mol, 1 .0 x 10* 3 mol, and 
5.9 x 10" 4 mol, per mol of the silver halide, respectively Further, to the second layer, the fourth layer, the sixth layer, 
and the seventh layer, it was added in amounts of 0.2 mg/m 2 , 0.2 mg/m 2 , 0.6 mg/m 2 , and 0.1 mg/m 2 , respectively. 
[0382] Further, to the blue-sensitive emulsion layer and the green-sensitive emulsion layer, was added 4-hydroxy- 
6-methyl-1 ,3,3a,7-tetrazaindene in amounts of 1 x 10" 4 mol and 2 x 10" 4 mol, respectively, per mol of the silver halide. 
[0383] Further, to the red-sensitive emulsion layer, was added a copolymer of methacrylic acid and butyl acrylate 
(1 : 1 in weight ratio; average molecular weight, 200,000 to 400,000) in an amount of 0.05g/m 2 
30 [0384] Further, to the second layer, the fourth layer, and the sixth layer, was added disodium catechol-3,5-disulfonate 
in amounts of 6 mg/m 2 , 6 mg/m 2 , and 18 mg/m 2 , respectively 

[0385] Further, to neutralize irradiation, the following dyes were added to the emulsion layers (the coating amount 
is shown in parentheses). 




( 1 Oms/m 2 ) 



(2 Oms/m* ) 
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HOOC CH— CH=CK COOH 



S0 3 K 



o 

50 ,K 



( Smg/m 1 ) 



15 



20 



25 



30 



35 



C 2 Hi0OC CH-CH=CH— CH=CH COOC^, 

jbr Jtsr 



K0,S 




HO 




CH,HHC0 CB-ChJ— CH==CH v CONHCH, 

to, J 



to 



( 2 Omg/m' ) 



( 2 Omg/m 1 ) 



(Layer Constitution) 

[0386] The composition of each layer is shown below. The numbers show coating amounts (g/tt*). In the case of 
the silver halide emulsion, the coating amount is in terms of silver. 

45 i . Base 

r03871 A polyethylene resin-laminated paper having following configuration was used as a base. 
r03881 The polyethylene resin on the first layer side contained a white pigment (Ti0 2 : content of 16 wt%, ZnO: conlenl 
of 4 wt%), a fluorescent whitening agent (a mixture of 4.4'-bis(benzoxazoryl)stilbene and 4,4'-bis(5-methylbenzoxazo- 
so ryl)stilbene (8 . 2): content of 0.05 wt%), and a blue dye (ultramarine). 
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2. First Layer (Blue-Sensitive Emulsion Layer) 


Blue-sensitive emulsion A 


0.26 


Gelatin 


1.35 


Yellow coupler (ExY) 


0.62 


Color-image stabilizer (Cpd-1) 


0.08 
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(continued) 




2. First Layer (Blue-Sensitive Emulsion Layer) 


Color-image stabilizer (Cpd-2) 


0.04 


Color-image stabilizer (Cpd-3) 


0.08 


Solvent (Solv-1) 


0.23 



3. Second Layer (Color-Mixing Inhibiting Layer) 


Gelatin 


0.99 


Color-mixing inhibitor (Cpd-4) 


0.09 


Color-image stabilizer (Cpd-5) 


0.018 


Color-image stabilizer (Cpd-6) 


0.13 


Color-image stabilizer (Cpd-7) 


0.01 


Solvent (Solv-1) 


0.06 


Solvent (Solv-2) 


0.22 



20 



4. Third Layer (Green-Sensitive Emulsion Layer) 


Green-sensitive emulsion B 


0.14 


Gelatin 


1.36 


Magenta coupler (ExM) 


0.15 


Ultraviolet absorbing agent (UV-1) 


0.05 


Ultraviolet absorbing agent (UV-2) 


0.03 




Ultraviolet absorbing agent (UV-3) 


0.02 




Ultraviolet absorbing agent (UV-4) 


0.04 




Color-image stabilizer (Cpd-2) 


0.02 




Color-image stabilizer (Cpd-4) 


0.002 




Color-image stabilizer (Cpd-6) 


0.09 




Color-image stabilizer (Cpd-8) 


0.02 




Color-image stabilizer (Cpd-9) 


003 




Color-image stabilizer (Cpd-10) 


0.01 




Color-image stabilizer (Cpd-11) 


0.0001 




Solvent (Solv-3) 


0.11 




Solvent (Solv-4) 


0.22 




Solvent (Solv-5) 


0.20 










5. Fourth Layer (Color-Mixing Inhibiting Layer) 




Gelatin 


0.71 




Color-mixing inhibitor (Cpd-4) 


0.06 




Color-image stabilizer (Cpd-5) 


0.013 




Color-image stabilizer (Cpd-6) 


\ 0.10 




Color-image stabilizer (Cpd-7) 


0.007 




Solvent (Solv-1) 


0.04 




Solvent (Solv-2) 


0.16 



£5 


6. Fifth Layer (Red-Sensitive Emulsion Layer) 




Red-sensitive emulsion C 


0.12 




Gelatin 


1.11 
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(continued) 



6. Fifth Layer (Red-Sensitive Emulsion Layer) 


1 Cyan coupler (ExC-2) 


U. I o 


Cyan coupler (ExC-3) 




Color-image stabilizer (Cpd-1) 




Color-image stabilizer (Opa-o) 


n or 

u.uo 


ooior-image sxauinzei ^opu / ; 


0.02 


Color-image stabilizer (Cpd-9) 


0.04 


Color-image stabilizer (Cpd-10) 


O.U I 


Color-image stabilizer. (Cpd-1 4) 


.. o.ox 


Color-image stabilizer (Cpd-1 5) 


0.19 


Color-image stabilizer (Cpd-1 6) 


0.09 


Color-image stabilizer (Cpd-1 7) 


0.09 


Solvent (Solv-5) 


0.15 


Solvent (Solv-8) 


0.05 


Solvent (Solv-9) 


0.10 








7. Sixth Layer (Ultraviolet Absorbing Layer) 




Gelatin 


0.66 




Ultraviolet absorbing agent (UV-1) 


0.19 




Ultraviolet absorbing agent (UV-2) 


0.06 




Ultraviolet absorbing agent (UV-3) 


0.06 




Ultraviolet absorbing agent (UV-4) 


0.05 




Ultraviolet absorbing agent (UV-5) 


0.09 




Solvent (Solv-7) 


0.25 



8. Seventh Layer (Protective Layer) 


Gelatin 

Acryl-modified copolymer of polyvinyl alcohol (modification degree: 17 %) 
Liquid paraffin 

Surface-active agent (Cpd-1 3) 


1.00 
0.04 
0.02 
0.01 



40 [0389] The compounds used in each layer are shown below. 
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50 
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(Ex Y) Yellow coupler 
A mixture in 60:40 of 



10 



15 



20 




and 



(ExM) Magenta coupler 
A mixture in 60:40 of 



35 



40 



45 



50 




and 
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(C p d— 2) Color-image stabiliz r 

5 



10 




20 



2S 



(Cpd-3) Color-image stabilizer 




n=7^*8 (average) 



30 



35 



40 



45 



(Cp d — 4) Color-mixing inhibitor 
A mixture in 1:1:1 of 

OE OH 



CiHu(t) 





CHuOCCHjCHtCHjC 



CisH,i(t) 



OH CH> 
^icHiCH,CH,COC«H u 

c h 3 _ iC5j Cli5 * 



CH, OH 



so 



(Cpd-5)Coloc-mixing inhibiting auxiliary.. 



55 

HO— (( )) — C00CuH,)(n) 
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(Cpd-8) Color-image stabilizer 




C,H 7 0 



(Cpd-i 1) 



CuHnCONH 




H N 





V 

Ck >^ ^Cl 




CI 



^HxCHiKHSOjCH, 



(Cpd-1 3) Surface-active agent 
A mixture in 7:3 of 

CiHs 

CH 2 COOCH 2 CHC 4 H 9 
Na0 3 S-<!H-COOCH 2 CHC4H, 

i 2 H 3 



and 



CH, 

C lJ H 27 CONH(CHi)j— N-CHjCOO' 

in, 
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(UV- 1 >Ultra-violet absorb nt (UV- 2 ) Ultra-violet absorbent 




(UV- 3 )Ultra-violet absorbent (UV— 4 ) Ultra-violet absorbent 




(UV— 5) Ultra-violet absorbent 

HO C<H,(sec) 

C4H,(t) 



(Solv-1) 

CHnCH-rCHCCHj^COOCH,, 



(S olv-2) 



/v.C00C,H,(.) 
^-^t:00C 4 H,(ii) 
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(Solv-3) 



(Solv-4) 



w 



0 0 
C 4 H,oif— (CHth— HoC<H, 



0 «P -fOC «H »(«)), 



15 



20 



(S olv-7) 



COOC„H It (0 

:ooc„H2,(o 

CO] 




OOCHnO) 



25 



30 



35 



40 



45 



SO 



55 



[0390] Further, Samples 602 to 621 were prepared in the same manner as the silver halide color photographic light- 
sensitive material 601 , except that the composition in the fifth layer was changed as shown below. 

Fifth Layer (Red-Sensitive Emulsion Layer) 

[0391] The fifth layer in each Samples 602 to 621 was prepared in the same manner as in Sample 601 , except for 
using, as Emulsified Dispersion C, one prepared wherein the compound of formula (II) was changed, if necessary, as 
shown in Table 9 and the compound of formulas (I) and/or the compound of formula (3) were added in an amount as 
shown in Table 9. In these change, the compound represented by formula (II) was changed but used in equivalent 
moles. Further, the average grain sizes of the coupler-containing lipophilic fine grains prepared in the preparation of 
these samples were all in the range of 0.10 to 0.20 urn. 

Table 9 



Sample No. 


Kind of compound of formula(ll) 


Compound of formula(l)* 


Compound of formula(3)* 




Kind 


Added amount 


Kind 


Added amount 


601 












602 




A-1 


50 






603 




A-1 


100 






604 








A-7 


100 


605 








A-7 


200 


606 








A-38 


50 


607 








A-38 


100 


608 




A-1 


50 


A-7 


100 


609 




A-1 


100 


A-7 


200 


610 




A-1 


100 


A-8 


100 


611 




A-1 


100 


A-9 


100 


612 




A-1 


100 


A-38 


100 


613 




A-1 


100 


A-39 


100 


614 




A-2 


100 


A-38 


100 


615 




A-3 


100 


A-38 


100 



* Added amounts of the compounds ot 



formula (I) or (3) are ratios (mol%) to that of the compound of formula(ll). 
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Table 9 (continued) 



Sample No. 


Kind of compound of formula(ll ) 


Compound of formula(l)* 


Compound of formula(3)* 


Kind 


Added amount 


Kind 


Added amount 


616 


1 


A-8 


100 


A-38 


100 


617 


1 


A-10 


100 


A-38 


100 


618 


2 


A-1 


100 


A-38 


100 


619 


22 


A-1 


100 


A-38 


100 


620 


25 


A-1 


100 


A-38 


100 


621 


27 


A-1 


100 


A-38 


100 



* Addedamounls of the compounds of formula (I) or (3) are ratios (mol%) to that of the compound of formula(tl>: 



[0392] The above Samples 601 to 602 were made into rolls of width 1 27 mm; they were exposed to light imagewise, 
using a Mini-lab Printer Processor PP1258AR, trade name, manufactured by Fuji Photo Film Co. : Ltd., and they were 
continuously processed (running test) in the following processing steps, until the replenishment was equal to twice the 
color development tank volume (Running Test Solution A). 



Processing step 


Temperature 


Time 


Replenishment rate* 


1 . Color development 


38.5 °C 


45 sec 


45 ml 


2. Bleach-fix 


38.0 °C 


45 sec 


35 ml 


3. Rinse (1) 


38.0 °C 


20 sec 




4. Rinse (2) 


38.0 °C 


20 sec 




5. Rinse (3) 


**38.0°C 


20 sec 




6. Rinse (4) 


**38.0°C 


30 sec 


121 ml 



* Replenishment rates were amounts per m 2 of the light-sensitive material processed. 

" A Rinse Cleaning System RC50D. trade name, manufactured by Fuji Photo Film Co.. Ltd.. was installed in a rinse (3). and the rinse solution was 
taken out from the rinse (3) and was pumped to a reverse osmosis membrane module (RC50D) by a pump. The permeated water obtained in that 
tank was fed to a rinse <4). and the concentrated water was returned to the rinse (3). The pump pressure was adjusted so that the amount of the 
permeated water to the reverse osmosis membrane module would be kept at 50 to 300 ml/min . and circulation was conducted for 1 0 hours per day. 
with the temperature controlled (The rinse was of a tank counter-current system from the tank (1 ) to the tank (4).) 

[0393] The compositions of the processing solutions were as follows. In passing, the tank solution refers to the 
processing solution in each tank before the start of the above running test, and the particular composition was kept 
almost unchanged even during the running test. On the other hand, the replenishment refers to the processing solution 
that, in the running test, replenishes the processing solution in the tank, in accordance with "the replenishment rate" 
in the above processing step, and the composition of the replenishment was set to allow the composition of the tank 
solution to be kept constant. 



fComposilion of Color Developer] 




Tank Solution 


Replenisher 


Water 


800 ml 


800 ml 


Dimethylpolysiloxane-series surface active agent (Silicone KF351 A, trade name: 


0.1 g 


0.1 g 


manufactured by Shinctsu Kagaku Kogyo Co.) 






Triethanolamine 


11.6g 


11.6g 


Ethylenediaminetetraacetic acid 


4.0 g 


4.0 g 


Sodium 4,5-dihydroxybenzene-1 ,3-disulfonate 


0.5 g 


0.5 g 


Potassium chloride 


10.0 g 




Potassium bromide 


0.040 g 


0.010 g 


Triazinylaminostilbene-series fluorescent whitening agent (Hakkol FWA-SF, trade 


2.5 g 


5.0 g 


name: manutactured by Showa Kagaku Co.) 






Sodium sulfite 


0.1 g 


0.1 g 


Disodium-N,N-bis(sulfonatoethyl) hydroxylamine 


8.5 g 


11.1 g 


N-Ethyl-N-(|3-methanesulfonamidoethyl)-3-methyl-4-aminoaniline 3/2 sulfuric acid 


5.0 g 


15.7 g 


monohydrate 
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(continued) 



[Composition of Color Developer] 




Tank Solution 


Replenisher 


Potassium carbonate 
pH (at 25 °C) 


26.3 g 
10.15 


26.3 g 
12.50 



10 



15 



20 



25 



30 



35 



40 



45 



50 



[0394] Further, after water was added to the above compositions, to make the total amount to be 1 ,000 ml, respec- 
tively, pH was adjusted to be the above values by using potassium hydroxide and sulfuric acid. 



[Composition of breach-fixing solution] 




Tank Solution 


Replenisher 


Water 


800 ml 


800 ml 


Ethylenediaminetetraacetate iron (III) ammonium 


47.0 g 


94.0 g 


Ethylenediaminetetraacetic acid 


14g 


2.8 g 


m-Carboxymethy!benzenesulfinic acid 


8.3 g 


16.5 g 


Nitric acid (67%) 


16.5 g 


33.0 g 


Imidazole 


14.6 g 


29.2 g 


Ammonium thiosulfate (750 g/Mtter) 


107.0 ml 


214.0 ml 


Ammonium sulfite 


16.0 g 


32.0 g 


Potassium metabisulfite 


j 23.1 g 


46.2 g 


pH (at 25 °C) 


6.0 


6.0 



[0395] Further, after water was added to the above compositions, to make the total amount to be 1 ,000 ml, respec- 
tively, pH was adjusted to be the above values by using acetic acid and ammonia. 



[Composition of rinse solution] 




Tank solution 


Replenisher 


Sodium chlorinated-isocyan urate 

Deionized water (having a conductivity of 5 us/cm or below) 
pH 


0.02 g 
1000 ml 
6.5 


0.02 g 
1000 ml 
6.5 



55 



[0396] Then, the respective samples were subjected to gradation exposure to light through a three-color separation 
optical wedge for sensitometry, using a sensitometer (FWH type, manufactured by Fuji Photo Film Co., Ltd.; color 
temperature of the light source: 3,200 °K). This exposure was carried out such that the exposure amount would be 
250 CMS by the exposure time of 0.1 sec. 

[0397] These samples were subjected to the following evaluations: 
Evaluation 1 (fastness to light) 

[0398] Each of the exposed sample was processed with the above running solutions using the paper processor. 
Each of the thus-obtained samples was irradiated with light for 14 days using a xenon irradiator of 100,000 lux. During 
the irradiation, a heat-absorbing filter and an ultraviolet-absorbing filter, in the latter filter the light transmittance at 370 
nm being 50%, were used. The cyan density residual rate (%) after the irradiation with light, at the points where the 
cyan density before the irradiation with light was 0.5, was found, to evaluate fastness to light. 

Evaluation 2 (color-forming property: Dmax) 

[0399] Regarding each of the samples processed in the processing steps in Evaluation 1 , the maximum color density 
(Dmax) of cyan in the cyan color-formed section (red-exposed section) of each of the processed samples were meas- 
ured by an X-Rite 350 densitometer (manufactured by The X-Rite Company). 
[0400] The thus-obtained evaluation results are shown in Table 10. 
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Table 10 



10 



15 



20 



25 



30 



35 



Sample No. 


Fastness to light(%) 


Color forming property 


DU 1 


52 


100 




68 


88 


\J\J o 


70 


85 


fi04 


73 


87 




75 


82 


DUU 


59 


96 




61 


97 


DUO 


87 


90 


CHQ 
DU? 


92 


92 


D 1 U 


85 


90 


D I 1 


84 


91 


; Old. 


88 


101 


613 


85 


96 


614 


86 


100 


615 


85 


99 


616 


84 


100 


617 


85 


100 


618 


90 


99 


619 


88 


98 


620 


89 


99 


621 


89 


96 



[0401] As is shown in the results in Table 10. in Sample 601, wherein only the compound represented by formula 
(II) was used, the fastness to light was low, while in Samples 602 to 603, wherein the compound represented by formula 
(I) was additionally used, and Samples 604 to 607, wherein the compound represented by formula (3) was additionally 
used, the fastness to light was improved. However, when the amount of the addition of these compounds was increased, 
it seemed that the particular improvement effect was saturated and the fastness to tight was changed little. Further, it 
was observed that the addition of the compound represented by formula (I) or the compound represented by formula 
(3) in each of the samples lowered the color-forming property a little. 

[0402] In contrast, in Samples 608 to 621 , the light-sensitive materials, wherein both the compound represented by 
formula (I) and the compound represented by formula (3) were added, the fastness to light was improved drastically, 
and the lowering of the color-forming property could be suppressed drastically. 



40 Example 7 

[0403] Samples 701 to 71 0 were prepared in the same manner as the silver halide color photographic light-sensitive 
material 601 prepared in Example 6, except that the composition in the fifth layer was changed as shown below 

45 Fifth Layer (red-sensitive emulsion layer) 

[0404] The fifth layer in each Samples 701 to 710 was prepared in the same manner as in Sample 601 , except for 
using, as Emulsified Dispersion C, one prepared wherein the compound of formula (II) was changed as shown in Table 
11, and the compound of formula (I) and the compound of formula (3), and if necessary the compound of formula (4), 
so were added as shown in Table 11 . In the above changes, the compound represented by formula (II) was changed but 
used in an equivalent molar amount. Further, the average particle size of the coupler-containing lipophilic fine particles 
prepared for the production of these samples was in the range of 0.10 to 0.20 urn in all cases. 
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Table 11 





Odll ipic? INU. 


tfinH r~\i rnmnni inH of 

formula(ll) 


Kind of comDOund of 
formula(l) * 1 


Kind of compound of 
formula(3) * 2 


Kind of compound of 
1ormula(4) * 3 


5 


701 


1 


A-1 


A "7 
A-/ 






702 


1 


A-1 


A-oo 






703 




A-1 


A-7 


ph 52 




704 




A-1 


A-38 


ph 52 




705 




A-2 


A-39 


ph 54 


10 


706 




A-2 


A-38 


ph 60 




707 


2 


A-9 


A-7 


ph 52 




708 


22 


A-9 


A-7 


ph 52 




709 


25 


A-9 


A-7 


ph 52 


15 


710 


27 


A-9 


A-7 


ph 52 



* 1 The added amount of the compound of formula(l) was 100 mol% to that of the compound of formula(ll). 

* 2 The added amount of the compound of tormula(3) was 100 mol% to that of the compound of formula(lt). 

* 3 The added amount of the compound of formula(4) was 20 mol% to that of the compound of formula(ll). 



[0405] With respect to Samples 701 to 710 thus-obtained above, the fastness to light and the cyan stain at the time 
of processing were evaluated. The evaluation of the fastness to light was carried out in the same manner as in Eval- 
uation 1 in Example 6, and the evaluation of the cyan stain at the time of processing was carried out as follows: 

Evaluation 3 (cyan stain at the time of processing) 

[0406] A bleach-fix solution for cyan stain at the time of processing was prepared by changing the bleach-fix solution 
(described in Example 6), such that 40 g of ammonium sulfite contained therein was changed to 4.0 g, and the pH was 
changed from 4.8 lo8.0. The difference between the cyan density of the Dmin part of each sample processed with the 
above prepared bleach-fix solution, and the cyan density of the Dmin part of each sample processed with the bleach- 
fix solution described in Example 6, was designated cyan stain at the time of processing. 
[0407] The results of the evaluation obtained above are shown in Table 12. 



Table 12 



35 



40 



Sample No. 


Fastness to light (%) 


Stain at processing 


701 


92 


0.07 


702 


88 


0.06 


703 


95 


0.01 


704 


91 


0.01 


705 


90 


0.00 


706 


89 


0.00 


707 


94 


0.01 


708 


92 


0.00 


709 


93 


0.01 


710 


92 


0.01 



[0408] It can be understood that in Samples 701 and 702, wherein the compound represented by formula (I) and the 
compound represented by formula (3) were added, the fastness to light was improved, but stain at the time of processing 
so occurred a little. On the other hand, in Samples 703 to 710, wherein the compound represented by formula (4) was 
additionally added, stain at the time of processing could be almost completely suppressed. 

[0409] Having described our invention as related to the present embodiments, it is our intention that the invention 
not be limited by any of the details of the description, unless otherwise specified, but rather be construed broadly within 
its spirit and scope as set out in the accompanying claims. 
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Claims 



1. A silver halide color photographic light-sensitive material, which comprises a compound represented by the fol- 
lowing formula (I): 



10 



R a R a O R M a 

R u_c-f^c-o-c-c=c<^ 6 ) 3 . o (I) 
(R l7 )„ 



75 wherein in formula (I), R n represents a hydrogen atom, an alkyl group having 1 to 30 carbon atoms, an 

alkenyl group having 2 to 30 carbon atoms, or an aryl group; R' 2 R« R 14 , R 15 > R 16 . and R»7, which are the same 
or different, each independently represent a hydrogen atom or an alkyl group having 1 to 30 carbon atoms, and n 
is 0 or 1. 

20 2. The silver halide color photographic light-sensitive material as claimed in claim 1, wherein, in formula (I), R 11 
represents an alkyl group having 1 to 30 carbon atoms. 

3. The silver halide color photographic light-sensitive material as claimed in claim 1, wherein, in formula (I). R 11 
represents an unsubstituted alkyl group having 1 to 3 carbon atoms. 



25 



4. The silver halide color photographic light-sensitive material as claimed in claim 1 , wherein, in formula (I), R 12 , R 13 
R 14 R i5 i R 16 and Ri7 each represent a hydrogen atom or an unsubstituted alkyl group having 1 to 3 carbon atoms. 

5. The silver halide color photographic light-sensitive material as claimed in claim 1 , wherein, in formula (I), R 12 and 
30 R13 each represent a hydrogen atom. 

6. The silver halide color photographic light-sensitive material as claimed in claim 1, wherein, in formula (I). R 14 
represents a hydrogen atom or a methyl group. 

35 7. The silver halide color photographic light-sensitive material as claimed in claim 1 , wherein the compound of formula 
(I) forms a polymer by bonding two or more melecules of the compound at R 11 . 

8. The silver halide color photographic light-sensitive material as claimed in claim 1 , which comprises a cyan coupler, 
wherein the amount to be added of the compound of formula (I) is 1 to 300 mol% to the cyan coupler. 



40 



9. The silver halide color photographic light-sensitive material as claimed in claim 1 , which comprises a cyan coupler 
represented by the following formula (II) and the compound represented by the following formula (I): 

R l R 2 R f ? R 14 

X^N^NH (R i7 ) n 

la lb 

so Z =Z 

wherein, in formula (II), Z* and Z* each represent -C(R 3 )= or -N=, provided that one of and Z*> is -N= and 
the other is -C(R 3 )=; Ri and R 2 each represent an lectron-attracting group whose Hammet substituent constant 
55 o value is 0.20 or more, with the sum of the o p values of R1 and R 2 being 0.65 or more; R 3 represents a hydrogen 

atom or a substituent; X represents a hydrogen atom, or a group capable of being split-off in the coupling reaction 
with the oxidized product of an aromatic primary amine color-developing agent, the group R 1 , R a , R 3 , or X may be 
a divalent group, to form a dimer or higher polymer, or to bond to a polymer chain to form a homopolymer or a 
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copolymer; and 

in formula (I), R 11 represents a hydrogen atom, an alkyl group having 1 to 30 carbon atoms, an alkenyl group 
having 2 to 30 carbon atoms, or an aryl group; R 12 , R 13 R 14 , R 15 , R 16 , and R 17 , which are the same or different, 
each independently represent a hydrogen atom or an alkyl group having 1 to 30 carbon atoms, and n is 0 or 1 . 

10. The silver halide color photographic light-sensitive material as claimed in claim 9, wherein, in formula (II), R 1 and 
R 2 each represent an acyl group, an acyloxy group, a carbamoyl group, an alkoxycarbonyl group, an aryloxycar- 
bonyl group, a cyano group, a nitro group, a dialkylphosphono group, a diarylphosphono group, a diarylphosphinyl 
group, an alkylsulfinyl, an arylsulfinyl group, an alkylsulfonyl group, an arylsulfonyl group, a sulfonyloxy group, an 
acylthio group, a sulfamoyl group, a thiocyanate group, a thiocarbonyl group, a halogenated alkyl group, a halo- 
genated alkoxy group, a halogenated aryloxy group, a halogenated alkylamino group, a halogenated alkylthio 
group, an aryl group substituted by another electron -attracting group whose op value is 0.20 or more, a heterocyclic 
group, a halogen atom, an azo group, or a selenocyanate group. 

11. The silver halide color photographic light-sensitive material as claimed in claim 9, wherein, in formula (II), R 3 
represents a halogen atom, an alkyl group, an aryl group, a heterocyclic group, a cyano group, a hydroxyl group, 
a nitro group, a carboxyl group, a sulfo group, an amino group, an alkoxy group, an aryloxy group, an acylamino 
group, an alkylamino group, an anilino group, a ureido group, a sulfamoylamino group, an alkylthio group, an 
arylthio group, an alkoxycarbonylamino group, a sulfonamido group, a carbamoyl group, a sulfamoyl group, a 
sulfonyl group, an alkoxycarbonyl group, a heterocyclic oxy group, an azo group, an acyloxy group, acarbamoyloxy 
group, a silyloxy group, an aryloxycarbonylamino group, an imido group, a heterocyclic thio group, a sulfinyl group, 
a phosphonyl group, an aryloxycarbonyl group, or an acyl group. 

12. The silver halide color photographic light-sensitive material as claimed in claim 9, wherein the cyan coupler rep- 
resented by formula (II) is a compound represented by the following formula (III): 



wherein, in formula (111), R 21 , R 22 , R 23 , R 24 , and R 25 , which are the same or different, each represent a 
hydrogen atom or a substituent; Z represents a group of non-metal atoms required to form a 5- to 8-membered 
ring, R 3 has the same meaning as that in formula (II), and X 2 represents a hydrogen atom or a substituent. 

13. The silver halide color photographic light-sensitive materia! as claimed in claim 9, wherein the amount to be added 
of the cyan coupler of formula (II) is 0.01 to 0.6 g/m 2 

14. The silver halide color photographic light-sensitive material as claimed in claim 9, which further comprises at least 
one compound represented by the following formula (4): 




R* 1 



formula ( 4 ) 




a L 
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wherein, in formula (4), R a1 and R a2 each independently represent a hydrogen atom, an alkyl group, or an 
aryl group; R a3 and R a4 each represent a hydrogen atom, an alkyl group, or an aryl group, and R aS represents an 
aryl group, with the proviso that the total number of the carbon atoms of R a1 , R 32 , R a3 . R 34 . and R a5 is more than 1 3. 

15. The silver halide color photographic light-sensitive material as claimed in claim 9, wherein the cyan-coupler-con- 
taining layer further contains a cyan coupler represented by the following formula (C) and a polymer latex repre- 
sented by the following formula (L): 



" OH 



formula ( C ) 

75 




wherein, in formula (C), Y 11 represents -NHCO- or -CONH-; R 31 represents an aliphatic group, an aryl group, 
20 a heterocyclic group, or a substituled or unsubstituted amino group; X 11 represents a hydrogen atom, a halogen 

atom, an alkoxy group, or an acylamino group ; R 32 represents an alkyl group or an acylamino group; or X 11 and 
r32 together represent a group of nonmetallic atoms to form a 5- to 7-membered ring, and Z 11 represents a hy- 
drogen atom or a group capable of being split -off in the coupling reaction with the oxidized product of a developing 
agent; 



25 



30 V n 3 



35 



formula ( L) 

CH, R P1 



-(-CH*j ) > ( CH 2 -| )- ( d^ 
COOM COOR 2 



wherein, in formula (L), RP 1 represents a hydrogen atom or a methyl group, RP 2 represents an alkyl group 
having 1 to 8 carbon atoms or a cycloalkyl group, D represents a repeating unit derived from an ethylenically 
40 unsaturated monomer; x, y, and z each represent the weight percent of the particular component with x = 25 to 

60, y = 75 to 40, and z = 0 to 30, and x + Y + z = 100; and the degree of neutralization of -CCX3M in which M 
represents a hydrogen atom or a cation is 0 to 50%. 

1 6. The silver halide color photographic light-sensitive material as claimed in claim 1 5, wherein the amount to be added 
45 of the cyan coupler of formula (C) is 1 to 50 mol%, to that of the cyan coupler of formula (II). 

17. The silver halide color photographic light-sensitive material as claimed in claim 15, wherein, in formula (L), D 
represents a repealing unit derived from an acrylate-series, methacrylate-series : or vinyl ester-series monomer. 

so 1 8. The silver halide color photographic light-sensitive material as claimed in claim 1 5, wherein the amount to be added 
of the polymer latex of formula (L) is 1 to 100 wt%, to the cyan coupler. 

19. The silver halide color photographic light-sensitive material as claimed in claim 1, which comprises at leasl one 
silver halide emulsion layer on a base, wherein the emulsion layer contains at least one cyan dye-forming coupler 
55 represented by the following formula (1 ) and at least one compound represented by formula (B): 
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formula ( 1 ) 




wherein, in tormula (1 ) ; R 41 and R 42 each represent an electron-attracting group whose Hammet substituent 
constant o p value is 0.20 or more, with the sum of the o p values of R 41 and R 42 being 0.65 or more; R 43 represents 
a substituent; X 41 represents a hydrogen atom, or a group capable of being split-off in the coupling reaction with 
the oxidized product of an aromatic primary amine color-developing agent; and Y 41 represents a hydrogen atom 
or a substituent, and 

formula (B) 

OH 




wherein, in formula (B), R 51 represents an aliphatic group, an aromatic group, a heterocyclic group, or an 
amino group; R 52 represents an alkyl group or an acylamino group; X 51 represents a hydrogen atom, a halogen 
atom, an aliphatic group, an alkoxy group, or an acylamino group; Y 51 represents -NHCO- or -CONH-; Z 51 repre- 
sents a hydrogen atom, or a group capable of being split-off upon coupling reaction with the oxidized product of 
a. developing agent, and X 51 and R 52 may bond together to form a 5- to 7-membered ring. 

20. The silver halide color photographic light-sensitive material as claimed in claim 19, wherein, in formula (1), R 41 
anc j R42 eac h represent an acyl group, an acyloxy group, a carbamoyl group, an aliphatic oxycarbonyi group, an 
aryloxycarbonyl group, a cyano group, a nitro group, a dialkylphosphono group, a diarylphosphono group, a dia- 
rylphosphinyl group, an alkylsulrinyl, an arylsultinyl group, an alkylsulfonyl group, an aryisulfonyl group, a sultony- 
loxy group, an acylthio group, a sulfamoyl group, a thiocyanate group, a thiocarbonyl group, an alkyl group sub- 
stituted by at least 2 halogen atoms, an alkoxy group substituted by at least 2 halogen atoms, an aryloxy group 
substituted by at least 2 halogen atoms, an alkylamino group substituted by at least 2 halogen atoms, an aikylthio 
group substituted by at least 2 halogen atoms, an aryl group substituted by another electron-attracting group whose 
op value is 0.20 or more, a heterocyclic group, a chlorine atom, a bromine atom, an azo group, or a selenocyanate 
group. 

21. The silver halide color photographic light-sensitive material as claimed in claim 19, wherein, in formula (1), R 43 
represents a halogen atom, an aliphatic group, an aryl group, a heterocyclic group, a cyano group, a hydroxy I 
group, a nitro group, a carboxyl group, an amino group, an alkoxy group, an aryloxy group : an arylcarbonyloxy 
group, an acylamino group, an alkylamino group, an anilino group, a ureido group, a sulfamoylamino group, an 
aikylthio group, an arylthio group, an alkoxycarbonylamino group, a sulfonamido group., a carbamoyl group, a 
sulfamoyl group, a sulfonyl group, an alkoxycarbonyl group, a heterocyclic oxy group, an azo group, an acyloxy 
group, a carbamoyloxy group, a silyloxy group, an aryloxycarbonylamino group, an imido group, a heterocyclic 
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thio group a sulfinyt group, an alkyloxycarbonyl, aryloxycarbonyl, or heterocyclic oxycarbonyl group, an alkyloxy- 
carbonylamino, aryloxycarbonylamino, or heterocyclic oxycarbonylamino group, a sulfonamido group, a carbamoyl 
group, a sulfamoyl group, a phosphonyl group, a sulfamido group, an imido group, an azolyl group, a hydroxyl 
group, a cyano group, a carboxyl group, a nitro group, a sulfo group, or an unsubstituted ammo group. 

22 The silver halide color photographic light-sensitive material as claimed in claim 19, wherein, in formula (1), Y 41 
represents a hydrogen atom, or a group capable of being split-off upon the coupling reaction of the cyan dye- 
forming coupler represented by formula (1 ) with the oxidized product of a developing agent. 

23. The silver halide color photographic light-sensitive material as claimed in claim 19, wherein, in formula (1), R 41 is 
a cyano group and R 42 is an alkoxycarbonyl group. 

24 The silver halide color photographic light-sensitive material as claimed in claim 19, wherein, in formula (B), R 52 is 
* an alkyl group having 1 to 1 5 carbon atoms, X* 1 is a halogen atom, and Z 51 is a hydrogen atom or a halogen atom. 

25 The silver halide color photographic light-sensitive material as claimed in claim 1 9, wherein the amount to be added 
" of the cyan dye-forming coupler of formula (1 ) is 0.35 to 0.80 mmol/m 2 when it is a four-equivalent coupler, or the 

amount is 0.18 to 0.4 mmol/m 2 when it is a two-equivalent coupler. 

20 26 The silver halide color photographic light-sensitive material as claimed in claim 1 9, wherein the amount to be added 
of the compound of formula (B) is 1 to 160% by weight, to that of the cyan dye-forming coupler of formula (1). 

27 The silver halide color photographic light-sensitive material as claimed in claim 1, which comprises on a base at 
least one yellow color-forming light-sensitive silver halide emulsion layer, at least one magenta color-forming Ught- 
25 sensitive silver halide emulsion layer, at least one cyan color-forming light-sensitive silver halide emulsion layer, 

and at least one non-light-sensitive non-color forming hydrophilic colloid layer, wherein at least one of the cyan 
color-forming light-sensitive silver halide emulsion layers contains 

i) at least one cyan dye-forming coupler selected from compounds represented by the following formula (I I ), and 
30 ii) at least one compound represented by the following formula (3): 



10 



15 



formula (II) 



35 



40 



45 



50 



wherein, in formula (II), Z* and Z» each represent -C(R 3 )= or -N=, provided that one of Z* and Z* is -N= 
and the other is -C(R 3 )= R 1 and R 2 each represent an electron -attracting group whose Hammet substituent 
constant a value is 0.20 or more, with the sum of the o p values of R 1 and R 2 being 0.65 or more; R 3 represents 
a hydrogen atom or a substituent, X represents a hydrogen atom, or a group capable of being spinoff in the 
coupling reaction with the oxidized product of an aromatic primary amine color-developing agent; the group 
R i R2j R 3 t or x may be a divalent group, to form a dimer or higher polymer, or to bond to a polymer chain to 
form a homopolymer or a copolymer; and 

formula(3) 

Rai -0-L-N 

55 ^ Ra3 

wherein, in formula (3), L represents a single bond or an arylene group; R a1 , R a2 . and R a3: which are 
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the same or different, each represent an alkyl group, an alkenyl group, an aryl group, or a heterocyclic group; 
when L represents a single bond, R al may further represent a radical (•); R a3 may further represent a hydrogen 
atom; R al and L. R a2 and L, R a3 and L, R al and R a2 , R a1 and R a3 , and R^ and R a3 each may bond together 
to form a 5- to 7-membered ring. 

5 

28. The silver halide color photographic light-sensitive material as claimed in claim 27, wherein the compound of 
formula (3) is a compound represented by the following formula (3a): 

10 [formula (3a)] 



15 



40 



Rai— O— Lai— N Zai 



wherein, in formula (3a), R a1 has the same meaning as in formula (3); Z a1 represents a divalent group in 
which both the two atoms bonded to the N are carbon atoms, and Z a1 represents a group of non-metal atoms 
required to form a 5- to 7-membered ring, together with the N; and L^-, represents a single bond or a phenylene 
20 group. 

29. The silver halide color photographic light-sensitive material as claimed in claim 27, wherein the amount to be added 
of the compound of formula (3) is 50 to 500 mol%, to the cyan dye-forming coupler of formula (II). 

25 30. The silver halide color photographic light-sensitive material as claimed in claim 27, which further comprises, in one 
or both of at least one layer of the cyan color-forming light-sensitive silver halide emulsion layer and the non-color- 
forming hydrophilic colloid layer, at least one compound represented by the following formula (4): 



30 formula(4) 



R a2 



■ R 



a 3 



35 HN 



wherein, in formula (4), R a1 and R a2 each independently represent a hydrogen atom, an alkyl group, or an 
aryl group; R a3 and R a4 each represent a hydrogen atom, an alky! group, or an aryl group, and R a5 represents an 
aryl group, with the proviso that the total number of the carbon atoms of R a1 , R 32 , R a3 , R a4 , and R a5 is more than 1 3. 

■*5 31. The silver halide color photographic light-sensitive material as claimed in claim 30, wherein the compound of 
formula (4) is a compound represented by the following formula (IV) or (V): 



50 



55 
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5 



10 




15 wherein, in formulae (IV) and (V), R a and R b each independently represent a substituted or unsubstituted 

ary! group or a substituted or unsubstituted alkyl group having 1 to 30 carbon atoms in all, inclusive ot the carbon 
atoms in the substituent; R a3 and R a4 each represent a hydrogen atom, a substituted or unsubstituted alkyl group, 
or a substituted or unsubstituted aryl group; R a5 represents a substituted or unsubstituted aryl group, and R° 
represents an alkyl group or an aryl group. 

20 

32. A method for forming an image, comprising carrying out scanning exposure of a silver halide color photographic 
light-sensitive material having at least one silver halide emulsion layer on a base by a light beam modulated based 
on an image information, and subjecting the silver halide color photographic light-sensitive material to development, 
to form a color image, wherein the silver halide color photographic light-sensitive material comprises a compound 
25 represented by the following formula (I): 



R a R 4 



30 



R u -C 



O R 14 

II i 



(R i7 )n 



1 — C-O-C -C=C: 



,1S 



35 wherein, in formula (I), R 11 represents a hydrogen atom, an alkyl group having 1 to 30 carbon atoms, an 

alkenyl group having 2 to 30 carbon atoms, or an aryl group; R 12 , R 13 , R 14 , R 15 , R 16 , and R 17 , which are the same 
or different, each independently represent a hydrogen atom or an alkyl group having 1 to 30 carbon atoms, and n 
is 0 or 1 . 

40 33. The method for forming an image as claimed in claim 32, wherein the emulsion layer of the silver halide color 
photographic light-sensitive material contains at least one cyan dye-forming coupler represented by the following 
formula (1), and at least one compound represented by formula (B): 



■*s formula ( 1 ) 



so 



55 
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15 



20 



25 



30 



wherein in formula (1 ) R 41 and R 4 2 each represent an electron-attracting group whose Hammet subst.tuent 
constant a D value is 0.20 or more, with the sum of the a p values of R 4t and R 4 * being 0.65 or more, R« represents 
a substituenr X" represents a hydrogen atom, or a group capable of being split-off in the coupling reaction with 
the oxidized product of an aromatic primary amine color-developing agent: and represents a hydrogen atom 
or a substituent, and 



formula (B) 



OH 

51 1 Y 51 -R 51 



R 52 




Z 



51 



35 



wherein in formula (B). R 51 represents an aliphatic group, an aromatic group, a heterocyclic group, or an 
amino group R* represents an alkyl group or an acylamino group; X* represents a hydrogen atom, a halogen 
atom, an aliphatic group, an a.koxy group, or an acylamino group; Y S1 represents -NHCO- or -CONH-, & repre- 
sents a hydrogen atom, or a group capable of being split-off upon coupling reaction with the oxidized product of 
a developing agent, and X 51 and RS2 may bond together to form a 5- to 7-membered ring. 

34. Use of the compound represented by the following formula (I) as an image stabilizer in a silver halide color pho- 
tographic light-sensitive material: 

formula ( I ) 



40 



45 



wherein in formula (I), R« represents a hydrogen atom, an alkyl group having 1 to 30 carbon atoms, an 
alkenyl group having 2 to 30 carbon atoms, or an aryl group; R« R". R 15 , R 16 , and fl", which are the same 
or different, each independently represent a hydrogen atom or an alkyl group having 1 to 30 carbon atoms, and n 
is 0 or 1 . 

35. A method for stabilizing an image, comprising using a compound represented by the following formula (I) in a silver 
halide color photographic light-sensitive material: 



so 



formula ( I ) 



R * rb 0 -R 



14 



55 I t „ 

(R l ')n 



R.-C-fic'-O-C-C-C^.),^ (» 
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wherein in formula (I), R 11 represents a hydrogen atom, an alkyl group having 1 to 30 carbon atoms, an 
alkenyi group having 2 to 30 carbon atoms, or an aryl group; Ri3. R". Ris, rig, and Ri 7. which are the same 
different each independently represent a hydrogen atom or an alkyl group having 1 to 30 carbon atoms, and n 



or 
is 0 or 1 
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